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LITERATURE, HISTORY, GEOGRAPHICAL DISTRIBU- 
TION, AND ETIOLOGY OF SWINE PLAGUE. 



Definition. 

The swine plague is a specific infectious disease, peculiar to swine 
only, which finds its idiopathic origin in a specific micro-organism 
belonging to the ovoid-belted group of germs. This organism finds its 
source of primary and original development in the earth and earthy 
or refuse material, and then the swine become infected, and again 
infect the same kind of materials through their excreter, or it is done 
through the cadavers of dead swine. "The primary disease induced in 
swine is a blood poison by means of the secretion of specific germs ; 
hence swine plague is a septicaemia, and, because the germ finds its pri- 
mary origin outside of the porcine organism, it is an extra-organismal- 
septicsemia. It is not contagious. The secondary lesions are pneu- 
monia and those of the large intestine, though broncho-pneumonia and 
a certain class of intestinal lesions may occur at about the same time 
as the strictly septicsemic when the infecting organisms gain entrance 
to the infected by means of either of these tracts. 

History and Geographical Distribution. 

It seems that we know less of the history and geographical distri- 
bution of the swine plagues of the world than of almost any other con- 
tagious or infectious disease of animal life. As to the geographical 
distribution, we know that the swine plague proper has a very ex- 
tended dispersion over the temperate parts of the continent of North 

Literature: Reports of the United States Agricultural Department, 1878 to date Veterinary 
Journal, London, England, Vols. 2, 5, and 6. Third Annual Report of the National Veterinary 
Association of Great Britain. Report upon Swine Fever in Great Britain, Privy Council Office, 
1886. Klein, Micro-organisms and Disease, 1885. Comptes Kendus, 1887-88. Lerbuch der Speciel* 
len Pathologic der Hausthiere, Friedberger-Froehner, Vol. II., 1887. Arbeiten,. a. d. Kaiserllchen 
Gesundbeits Amptc, Berlin, 1880. Rolofif, Die Schwindziicht, fettlge Degeneration, Scrofulose- 
und Tuberculose bei Schweinen, 1875. Centralblatt fuer Bacteriologie und Parasitenkunde, Vol. 
III. Wochenschrift taer Thierheilkunde (Adam's), 1887, 1888. Filth Annual Report of the Ohio 
Agricultural Experiment Station, 1886. American Veterinary Review, April, 1888. Journal of 
Comparative Medicine, April, 1888. Rothlauf der Schweine.— Lydtin and Schottelies, 1885. 
Virchow's Archiv, Vol. 95, 1885. Fortschritte der Medicin, Vol. 6, 1888. Aristotle's Thierkunde — 
Aubert und Weiner, 1868. Billings, Relation of Animal Diseases to the Public Health. Kitt» 
Schuetz-impfuuge.n. 

BULL. AGK. EXPT. STATION OF NEB. VOI . IL 
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America. We know that it has occurred in Canada, and with all 
probability was introduced there by means of diseased swine from 
the United States. We also know that it is far more prevalent in 
what may be called the middle-western states than those north or south 
of the same, or those east or west of this section of the country. We 
know, further, that it has followed the extension of the railroads into 
the western states; but we do not know the limits of its dispersion 
in any single state, or even any county of any given state. This 
shows how much work we have on hand, not only with regard to the 
swine plague, but also all contagious and infectious animal diseases. 
In no single state in this Union is the annual loss from these diseases 
even approximately ascertained. Before this can be done, there must 
be vast changes made in the veterinary police laws of the country for 
the suppression and prevention of these diseases, and the selection of 
those persons intrusted with the execution of the same. 

Such positions must be taken out of politics before any really val- 
uable work can ever be expected. 

Before such work can be done the nature and extent of these dis- 
eases must be actually ascertained by the inauguration of a trustworthy 
system of gathering statistics. 

Nothing in this direction can reasonably be expected or demanded 
of the agricultural department at Washington until the respective 
states first inaugurate an individual system. Then, and only then, 
can correct general results be demanded of that department. The 
various "experiment stations'' established under the ''Hatch bill^' 
should undertake this work, and the results form one of their annual 
bulletins under the law. It cannot be done, however, without a state 
law in each state supporting and making the work compulsory, and 
even state aid should be given to it. Nothing of this kind can be 
expected from the live stock commissions as at present formed, and 
under existing laws. 

The history of the existing swine plagues of the world is a matter of 
very recent origin. The disease seems to have been at first recognized 
in this country somewhere in the forties of this century. The first in- 
vestigations were made in England, in 1876, by Klein, and in this coun- 
try by Detmers, Salmon, and Law, in 1878, but Detmers was the first to 
discover the micro-etiological organism. According to Klein, Pasteur 
began his researches about the same time that he did, but they had to 



Frank 8. Billings, 9 

do with the "rouget/' and not the swine plague proper, as will be shown 
later on. Although Loeffler showed the rouget to be caused by a 
l>acillus, and not a "micrococcus," as Pasteur had claimed, it was not 
until Schutz positively demonstrated that another swine plague, and 
probably two, were caused by an ovoid-belted germ in Germany, that 
the swine plague proper was positively differentiated from the 
"rouget" (1885). Loeffler shares this honor with Schutz. Just 
how much relation these German investigations have to the true 
swine plague is still an open question, as. will be shown in future 
considerations. That Loeffler investigated the " Wild-seuche," and that 
the first series of swine examined by Schutz were also complicated by 
that disease, is beyond all question. The clinical characteristics of 
the Wild-seuche most strikingly differentiate it from the true swine 
plague, as it occurs with equal freedom in cattle and deer, while the 
swine plague never attacks these animals. The "enormous oedema" 
of the Wild-seuche again differentiates it strongly from the swine 
plague, while we also have no satisfactory evidence that the peculiar 
caseous and destructive pneumonia seen in the swine plague, and espe- 
cially the neoplastic, circumscribed tumefactions of the large intestines, 
have never been seen in the Wild-seuche. Up to 1878 these diseases 
were all looked upon as a form of anthrax. Bollinger first differentiated 
the Wild-seuche from anthrax by demonstrating the absence of the 
well-known " bacillus anthracis" in the tissues of animals dying from 
that disease. Professor Brown, of the Agricultural Department of 
the Privy Council of Great Britain (Report, 1886), writes as follows 
of the history of the disease. His remarks will be introduced without 
criticism : 

"History of Swine Fever. 

^' There is no evidence as to the date of the introduction of swine 
fever into this kingdom, but the fact of its prior existence in the 
American and European continents cannot be questioned, and it is 
probable that it was introduced here some years before it was detected 
in 1862. 

**For a long period a fatal disease amon:^ swine in different parts 
of the world has been recognized and referred to by writers on dis- 
eases of animals. The descriptions which are given by the earlier au- 
thors are generally so vague, that it is not possible to identify the dis- 
eases which are referred to under the terms ' murrain,' * leprosy,' 
*anthracoid erysipelas,' ^anthrax,' or Hyphus'; but, in the light of 
recent inquiries, it is quite clear that the terms hog cholera, red sol- 
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dier, red disease, blue disease, purples, typhoid fever of swine, swine 
plague, and swine fever, are all names which are intended to refer to 
the same disease. 

"America appears to have suffered to a more serious extent from 
this malady of swine than any other country. In a report which was 
issued from the Department of Agriculture at Washington in Febru- 
ary, 1878, it was stated that returns of the existence of the disease 
(hog cholera) had been received from 1,125 out of the 2,440 states 
and territories in America; and the returns showed that, out of a 
total 18,987,342 swine in those counties, 2,599,542 suffered from 
'hog cholera.^ The money value of the losses from the disease, it 
was stated, was estimated at 10,091,483 dollars annually. 

"Dr. Klein, in his report to the Local Government Board in 1878, 
enters on the subject of the history of swine fever at home and 
abroad, and he particularly notes that Spinola, in his work on * Dis- 
eases of Swine,' published at Berlin in 1842, does not describe the 
disease. 

"In 1857, Renault and ReynaPs article, 'Charbon,' in *Nouveau 
Dictionnaire,' etc., describes anthrax or splenic fever in the pig under 
the names red disease, gangrenous erysipelas, charbonous gastro-en- 
teritis, typhus, etc., which are the-titles sometimes given to swine fever 
even at the present time. 

"In 1858, Dr. G. Sutton, of Indiana, wrote an account of swine 
pestilence in the North American ' Chirurgical Review.' In this ar- 
ticle the ravages of the disease in the various states were referred to, 
and in evidence of the losses which were sustained it was stated that 
one distiller in Indiana had lost 1,400 hogs in one month. 

"Hering, in 1858, describes a disease of swine under the name of 
'malignant erysipelas,' which appears to be anthrax, and he quotes an 
account of typhus fever of swine from a paper by Falke. Some of 
the symptoms described appear to be similar to those which are seen 
in swine fever, but the account is imperfect. 

"In 1865, Dr. William Budd, of Clifton, read a paper before the 
Royal Agricultural Society on the subject of ' Typhoid Fever of the 
Pig,' which was then prevalent in Somersetshire and also in Berk- 
shire and Wiltshire. Dr. Budd's description of the symptoms and 
post-mortem appearances leaves no room for doubting that the disease 
was true swine fever. The illustrations in Dr. Budd's paper are re- 
markably faithful to nature. 

" In 1869, Carsten-Harms, of Hanover, describes a ^ red disease' of 
pigs, or ' swine plague,' which Dr. George Fleming considers to be 
identical with the pig disease which we are familiar with in this coun- 
try. The writer was evidently, however, wrong in some of his con- 
clusions ; for example, in reference to the cause of the disease, which 
he maintains was due to the entrance of a fungus with the lood. The 
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fungus, he says, may be detected in the epidermis of the diseased skin, 
in the kidney, in the bladder, and in the liver. Further, he did not 
look upon the affection as contagious ; in fact, his experiments in in- 
oculation were attended with negative results. 

" In 1875, Haubner, of Dresden, describes a disease of swine (ty- 
phus) which resembled swine fever. Haubner agrees with Carsten- 
Harms that the disease is not contagious, and states that inoculation 
was followed by negative results. 

"Professor Axe, in 1875, describes the disease, and considers that 
it is the exact counterpart of typhoid or enteric fever of man. In 
his experiments, inoculation with the products of the disease, or mix- 
ing them with the food, was always followed by its development. 

''Roll, of Vienna, in 1876, follows Carsten-Harms, and states that 
it is not yet possible to decide whether the malady is to be put in the 
list of infectious diseases-." pp. 4, 5. 

The disease was first known to exist in France, as an idiopathic 
malady, in 1887, as shown by Cornil and Chantemesse, and later by 
Reitsch and his confreres. It appeared in Sweden and Denmark the 
same year, according to Selander and Bang. It has been reported in 
Eussia, but I have mislaid the journal in which it was noticed, Sa 
far as is known to me, this comprises the countries in which swine 
plague is actually known to exist. According to the present litera- 
ture, Germany might be considered still doubtful, but it seems to me 
that Eoloff^s observations should settle that question. This idea is 
strengthened by a remark in a letter just received from Doctor 
Hueppe, of Wiesbaden, in which he says : 

"Recently we have observed a swine disease which appears to 
resemble the American disease." (In letzte zeit erscheint man, 

in F , eine schweine seuche beobachtet zu haben welche der 

Amerikanischen naher steht. May 18, 1888.) 

It will be thus seen that the first scientific knowledge we have of the 
existence of swine plague as an independent pest really dates from 
Detmers^ discovery in 1878, as Klein has never described the germ 
correctly. 

On the other hand there is some pretty strong evidence that that 
intellectual wonder of the ante-christian era, Aristotle, did somewhat 
differentiate between the existing swine plagues, upon purely practical 
grounds, and thus anticipated the work of scientific investigation by 
nearly 2,500 years. 

The grand old Greek says : 
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"As to the diseases of quadrupeds, swine have three different dis- 
eases. One is known as ^ bronchos/ and consists in an inflammation 
of the air tubes and masticating organs ; it, however, frequently com- 
plicates other parts of the porcine organism, sometimes the feet 
t)ecome diseased and at others the ears. The disease develops rapidly, 
the swine soon losing their appetites. The herdsmen know of no 
other treatment than to cut out the diseased parts. Aside from this, 
two other diseases occur in swine. In one of them we may perceive 
pain and depression of the head, and in the other diarrhoea is the 
most frequent phenomenon. The last is said to be incurable." [That 
the swine plague is described in the above remarks is beyond all 
-question. The other disease may have been either the rothlauf or 
Wild-seuche.] "In this disease, but few animals recover. Swine 
suffer most from * bronchos ' in the summer. Swine, also, have the 
measles. One can easily tell this, for they are to be found under the 
tongue."* 

The Causes op Swine Plague. 

The etiology of this porcine pest is not by any means the simple 
question to settle that it is with regard to the southern cattle plague 
•or yellow fever. As the disease itself is a pathological complexity, 
when its secondary lesions are taken into proper consideration, so is 
its etiology a most complicated question. As of every other disease 
•of animal life, so of the swine plague : it has many causes. Conta- 
gious and infectious diseases have, however, internal and supporting 
■causes, aside from the one specific or exciting cause which is known 
as the causa sufficiens, without which no disease belonging to either of 
these great classes can come to pass. 

These etiological moments are technically spoken of as — 

1, Internal Causes, that is, specific peculiarities of certain species 
of animal life, which give to the individuals belonging to them an 
idiosyncratic susceptivity to certain diseases of a contagious or infec- 
tious character. These are congenital, or, as I prefer to call them, 
racial, causes. On the other hand, we have internal causes due to 
previous attacks of disease, or some weakness that was not inl>erent 
in the individual when born ; the same are known as acquired inter- 
nal causes. The latter have but little connection with the acquisition 
of the majority of contagious or infectious diseases. 

2. External Causes, which includes every factor that may take 

• Aubert and Weimer. *' Aristotle's Thici kuude." Billings— Relations of Animal Diseases to 
the PubUc Health, p. 224. 
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part in extending a given disease among iudividuars or over an extent 
of country. This group is of vast importance in connection witli 
contagious or infectious diseases. 

3, The Specific Chitac, which is a peculiar characterietic of diseases 
of a contagious or infectious character, and may now be positively 
asserted to belong to some form of micro-organ i am al life. 

We have now to study tlie etiology of the swine plague iu these 
three directions, and, therefore, will first give our attention to the so- 
called 

Internal Causes. 



This side of the question of the etiology of any contagious or 
infectious disease is the one upon wliich we know the least, and shall 
probably always have to remain more or less in darkness about. It 
is one of those mysteries which, at present, at least, is beyond the 
power of scientific investigation to unravel. That it consists in some 
peculiar ehemico-physical condition, which is idiosyncratic in each 
species, or peculiar to several, is beyond question. The demonstration 
of the causa sufEciens (great as such a discovery may be, and as use- 
fill as it may be made to humanity) in many diseases, instead of 
shedding any light upon these internal causes, has only rendered the 
dark clouds of our ignorance more overwhelming with regard to the 
same. While investigation has revealed to us the specific cause of 
anthrax, of glanders, of tyfJius, of Texas fever, of hen cholera, and 
the human cliolera, as well as that of swine plague and other diseases, 
Btill wecau no more answer the OJie great question, why horses are sub- 
ject to glanders and cattle not ; or, why the latter are destroyed by 
the rinderpest and the former not ; or, why human beings have the 
L.acarlet, the mumps, the measles, etc., and the animals not, or why 
l.yabies is invariably a disease of the carnivora in its primary origin, 
r and not in the herbivora ; yet, as all these diseases have their known 
or unknown specific cause, we must assume that there is also some 
unknown oondition, some racial, constitutional peculiarity, which 
pfiers tlie necessary conditions to the life of the specific cause in each 
Uof these species of animal life. This mystery, however, deepcus 
I.Vhen we consider a certain class of septioemic diseases to which tlie 
t Bwine plague belongs. When we come to discuss the specific cause of 
f ifais porcine pest, we shall see, as has already been shown in our pre- 
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vious report upon the southern cattle plague, that the miero-etiological 
moment, the germ of the latter, like that of the swine plague, bear 
such close resemblance to one another that they cannot be differentiated 
either by microscopical study or in several of the artificial media in 
which they develop. But, again, we shall become still more per- 
plexed when we find that in Germany there is a disease occurring 
among swine which is there known as the " Wild-seuche," in which 
the micro-organism, so far as I know, still more closely resembles 
that of the swme plague than that of the southern cattle plague. 
In fact, so near alike are the micro-etiological organisms of the cos- 
mopolitan swine plague and the German " Wild-seuche " that almost 
all investigators have fallen into the error of looking upon them 
BS identical complications, and hence have given Loeflfler and Schiitz 
the credit of having also discovered the microbe of the swine plague. 
With very grave doubts of my own course in this matter, I have 
followed in the same line in some anticipatory publications, not on ac- 
<x)unt of the similarity in the micro-biological peculiarities of the 
organisms, for, as is known, I take a very positive stand against 
claiming identity upon that point alone, but because Schiitz seemed 
himself strongly inclined to accept Roloff^s description of lesions met 
with in swine, which exactly correspond to those called " character- 
istic'^ in this country and England, as belonging to his swine plague, 
and I have been inclined to think that Schutz only missed seeing 
them from the small number of swine examined by him, and his lack 
of extensive field observations. Since the earlier published sketches of 
my work, I have given this subject the most exact and critical study, 
and, as far as I can judge from reading the works of German 
authors, I am very strongly inclined to the opinion that Hueppe is 
correct when he claims that the LoeflBer " Schweine-seuche" is the same 
as the long known " Wild-seuche," and hence that Loeffler has no claims 
for the discovery of the germ of the real swine plague. Unlike 
Hueppe, however, I do not base this opinion upon any characteristics 
or resemblances of the micro-organisms of the swine plague proper 
and the "Wild-seuche," but entirely upon clinical and necroscopical 
observations, the former especially. The so-called "Wild-seuche" 
attacks deer, cattle, and swine when exposed upon infected lands. 
The cosmopolitan swine plague never extends to cattle, no matter how 
severely exposed, under natural conditions. The " Wijd-seuche " is 
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characterized by " enormous oedema," the true swine plague never is, 
although, as in most any case, some local oedema may occur at the 
loeu^ inoculationis by artificial injection ; it is never " enormous,'^ how- 
ever. The report of Scliutz, as I shall show, is very uncertain in 
many points, and betrays quite a degree of groping in the dark, for 
several of his autopsies look very suspiciously like swine plague 
rather than " Wild-seuche," but of this later on. That my conclusions 
are probably correct, will find some support in investigations that 
have lately been going on in Denmark and Sweden, the published re- 
ports of which are as unsatisfactory as anyone could possibly desire. 
While upon this subject I will just mention the fact that we have, here 
in the West, still another cattle disease which is caased by a micro- 
organism belonging to this same ovoid-belted septicsemic group, which 
is even more malignant than anthrax, frequently killing the animals 
in a few hours, without anything but the slightest suspicious symp- 
toms of illness. The matter is still more complicated in that swine 
have been among these cattle and remained well, so that it would seem 
as if the disease were not the " Wild-seuche," as I at first assumed, and 
there are good leasons for knowing that it is not the southern cattle 
plague. Of that disease at some other time. 

Enough has been said, however, to show that in contagious or in- 
fectious diseases the most important internal cause is that peculiar 
physiological condition common to certain species of animal life, 
which must be of chemical nature, and which renders to the specific 
cause, of a given disease, the necessary nutrient materials to live and 
thrive upon. 

Among the acquired factors, which though really not logically an 
internal cause, but still, under the circumstances, may be treated as 
such, are the large round worms which sometimes infest the intestines 
of swine, especially the small ones, Echinorychus gigus by name. 
While I have seen no reference to these parasites having gained any 
reputation among the swine breeders of Europe as the cause of swine 
plague, quite the contrary is the case here, especially in the western 
states, where a large proportion of the farmers are still more or less 
of the opinion that these worms are the real cause of swine plague, 
and the country is overrun with peripatetic " hog doctors," who make 
quite a living peddling their so-called " hog cholera cures," and 
preaching their verminous doctrine to the farmers. When these 
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gentry can find a hog that has died of the swine plague, and on o|>en- 
ing such be fortunate enough to find the small intestines filled witU 
echinorynchi, their fortune is made in that district; the farmer cannot 
refuse to believe what he sees with his eyes, and consequently buys a 
lot of worm powders, and, should it hap})en that the outbreak amoug^ 
his swine had pretty well run out, or be a mild one and soon termw 
nate, he is sure to give the credit to the " worm doctor," and until 
the charm is broken by bitter experiences in the same region the 
praises of his wonder-cure are on every farmer^s tougue. 

The only question of interest in connection with these parasites is, 
do they play any part, through wounding the intestine, in causing the 
swine plague? To my mind this question is to be positively answered 
in the negative: 

1st, Because they do not cause any serious wounding of the intes* 
tinal wall. They seem to fix their proboscis in the opening of some 
follicle, where they attach themselves and cause more or less chronie 
irritation of the tissues around, which is sometimes accompanied by 
hemorrhage, but the mucosa remains intact, and I have yet to see any 
evidence of superficial traumatic lesions of the mucosa which would 
warrant the hypothesis that the bacteria of swine plague gained access 
to the circulation in this way* 

2d, The lesions, of an ulcerative or neoplastic character, are entirely 
limited to the large intestine, except in the most acute cases ; when 
they are of a most extended diphtheritic character, no part of the 
intestines entirely escaping. 

Again, the presence of these worms in the intestines of swine is not 
nearly so frequent as these " worm doctors " have made the farmers 
believe. In one hundred autopsies made upon diseased swine, of 
which a record was kept for these worms, I found them but twice, 
though sometimes I have met with quite a number in succession in 
other cases since then, especially among pigs under three months old, 
but it so happens that most of my necroscopical examinations have 
been made upon older animals. 

Dr. Detmers, who has had a very extended experience, says : 

"The absence of wornasin 75 per cent of the whole number of 
animals examined would seem to prove conclusively that the morbid 
changes in the swine plague cannot be attributed to the work of ento- 
zoa." U. S. Ag. Report;, 1870, p. 365. 
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Whether the existence of traumatic lesions in the mouth and fauces 
has any etiological importance, is a matter I do not feel competent to 
decide at present, but like trauma in the skin, this way of infection 
would seem to be of minor importance, if we may judge from the 
many negative, or partially negative, results which often follow the 
subcutaneous introduction of small quantities of pure cultivations of 
the bacteria, unless the same be unusually malignant; for this reason 
I have invariably resorted to intra-abdominal injection in all but a 
few of my earliest experiments, especially as it seemed probable that 
in this way intestinal lesions would be the most likely to result and 
thoracic less certain, but in this regard the results were as severe in 
the lungs as elsewhere, if the animals survived long enough. 

We may now consider that most important of all the causes of the 
swine plague : 

THE EXTERNAL. 

Without entering upon the discussion of the question of the "con- 
tagiousness" of swine plague at all in this place, I will simply say, 
that I positively and unequivocally deny any contagious character to 
the disease, and look upon it as an extra-organismal septicaemia ; that is, 
a disease which finds its specific origin entirely and unequivocally 
outside of the porcine organism, or, in other words, the specific cause 
finds its primary locus of development in the earth and earthy mate- 
rials, and never within the hog, until it has entered and infected it 
from these outside media. 

The external causes of swine plague, then, are everything that can 
possibly exert any influence in extending the disease over a section of 
country by dispersing its specific cause, or anything which can possi- 
bly protect or support the life of that cause, the specific germs of 
swine plague, which are of themselves an external cause. 

Among these factors or causes may be mentioned, as first in im- * 
portance, the diseased swine ; th^ the pens where such are or have 
been ; material from such pens conveyed to other places which offer 
favorable conditions for the preservation of the life of the specific 
cause or its further development ; anything which can convey such 
material away, visitors or owners who go to visit their neighbor's 
hog yards after being in infected pens, dogs, fowls, rats, crows, or 
hens ; and lastly, the conveyances of common carriers, cars, wagons, 
etc., that have been used to convey diseased swine, or manure, or 
2 
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straw from infected pens; the cadavers of sick swine, and water-courses 
running through or by infected hog yanls. All these factors have 
been known to, or are said to, have played a part in causing the ex- 
tension of swine plague over this country, and therefore deser\'e our 
attention. It is self-evident that if we could absolutely prevent all 
these causes coming into action, that the prophylaxis of swine plague 
would be an easily settled question, without the necessity of our 
knowing much of anything about the si>ecific clause, but these factors 
have been more or less thoroughly known for many years, and yet 
nothing effective has ever resulted looking toward the better protec- 
tion of the hog raiser. It is partially his own indolence, but more 
largely that of our governing bodies, which have taken no pro|>cr 
steps for the regulative prevention of this porcine j>e.st. Still, the ex- 
ample and experiences of European countries with regard to the rin- 
derpest of cattle, and the black death and buU) pest of our own 
species, which have been driven out of Euroi)e by the projwr appre- 
ciation of these supporting, or external, causes, shows what can bo 
done to protect a [people from the ravages of disease by a true and 
observing government, even though nothing is yet known of tlie 
specific cause of these diseases and quite a number of others that have 
been restricted with nearly the same success, by a proj>er regulative 
treatment. 

DISEASED SWIXE AS A CAUSE OP SWINE PLAGUE. 

Although I shall have to take up this question in detail in the 
consideration of the nature of this porcine pest, there is another side 
of the question which should be treated upon here. First, however, 
let me say why the swine plague is not a contagious disease. Because 
it does not find its primary origin in diseaseil swine, and extend di- 
rectly from hog to hog. Although it does not do this, still diseased 
swine are the first and primary factor in the extension of the disease. 
Because of this fact, inexperienced and incompetent observers have 
been utterly unable to see that sick swine do not infect healthy ones 
by direct contact. We, who have experimented, know that infection 
by the subcutaneous inoculation of healthy swine is very uncertain 
indeed, so that this manner of transmission from diseased to healthy 
swine is absolutely excluded. Then, there is only one other method 
left, and that is that healthy swine shall aspire the breath of those 
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diseased. Every swine breeder in the West knows that a fence will 
keep the swine plague from extending from diseased to healthy swine 
in that way. Practical evidence will l)e introduced to illustrate that 
fact. Then how do the diseased swine act? Were the disease conta- 
gious, it would extend from swine to swine in some way, no matter 
how carefully we carried out the disinfection of their surroundings. 
In my experiments I have fully tested this question by putting dis- 
eased and healthy swine so near together that nothing but a wooden 
pen separated them, the diseased being surroundal by healthy hogs, but 
nothing within the pens of the former but the air could get out, and yet 
not a single case of swine plague has resulted, except where I wanted it, 
within the pens. The fact of the matter is this, healthy hogs become 
infected from the land, or earthy refuse of places where diseased hogs 
have been; they then, through their manure, in the first place, aiid 
urine, in the second, add new fuel to the fire, the germs multiplying 
in their intc^tines again being planted on or in the earth, and where- 
ever such swine go they do this thing, just as southern cattle do in 
the southern cattle plague. It matters not how we introduce the 
disease germ into swine, the constant examination of the faeces shows 
that the germs get there when the animal becomes diseased, just as I 
have shown to be the case in the southern cattle plague. 

EARTH, PENS, AND INFECTED REFUSE THE CAUSE OF SWINE 

PLAGUE. 

The assertion that the swine plague is an extra-organismal infectious 
septicoeniia has called out the following denial from the erudite 
bureaucrat who rules over the fate of our great live stock interests at 
Washington : 

" The same author insists in the most positive terms that hog; 
cholera is an extra-organ ismal infectious disease. In other words, that 
the parasite is one the natural habitat of which is the soil, that the 
hog obtains it from the soil and not through contagion, and that once 
planted in the soil this microbe remains there and multiplies for an 
indefinite period. Where are the records of the experiments which 
demonstrate this proposition put forth in such emphatic terms? 
Have you seen them ? I have not. 

"In the laboratory of the bureau of animal industry we have 
plodded along for three years laboriously endeavoring by means of 
experiments to throw some light upon the biological characters of this 
microbe and the conditions under which it may be preserved. We 
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have observed after many outbreaks tliat fields and pens have been 
safely used within three to six months after the disappearance of the 
disease." [Tell that to a Western farmer and see how long you 
would live!] — American Veterinary Review, April, '88, p. 15. 

"The same author'' being myself, I will endeavor to throw some 
light into the clouded recesses of Mr. Salmon's mind, for it is cer- 
tainly very evident that, after investigating the swine plague since 
1878, the worthy gentleman has only been successful in contradicting 
himself and mystifying the all-suffering public more and more by his 
very erratic annual announcements. 

Mr. Salmon wants proof! He need not have cried so boldly for 
experimental evidence, for had he had any observational powers, 
wiiatever, had he, in fact, spent one honest three months out of these 
ten wasted years, in the study of swine plague as it exists under 
natural conditions, he w^ould have found that the hog raisers of this 
country have piled up mountains of experimental proof which shows 
that swine plague is an extra-organismal sopticsemia and nothing 
else. Had he even studied his own records of former vears, he must 
have come to the same conclusion. It is one of the most strikingly 
singular phenomena that, when one wants evidence against any of 
Mr. Salmon's assertions, that the best place to seek it is among his 
own writings, and as I am very averse to being partial in the selection 
of testimony, we will, as Priscilla asked of John Alden, request the 
gentleman to speak for himself. Under such favorable conditions he 
will tell us the following instructive and interesting facts: 

1. "It seems probable that the contagion may Ixj preserved over 
winter in manure, straw, litter, or in the remains of unburied animals 
which have died during the preceding vear." U. S. Ag. Report, 
1878, p. 440. 

2. " The regulations (preventive) should go into effect in winter 
or early spring, when the fewest animals are affeete<l, or when, as my 
experience indicates, the disease is entirely extinct." Ibid., p. 442. 

3. "In what direction shall we look for this much to he desired 
remedv ? Can we disinfect the great hog pastures of the South and 
West?" Ibid., 1883, p. 56. 

Having put Mr. Saimon on the witness stand, it is now incumbent 
upon us to ask that gentleman to explain himself. 

1. Does Mr. Salmon know of any contagious disease of animal 

life, the germs of which will retain their active or contagious char- 
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actcr in full vigor when contaminating such loose material as "manure, 
straw, or litter/' and preserve this quality over winter? 

2. Does he know of one in which the germs will retain these 
active qualities in "unburied remains which have died during the 
preceding year '' ? 

?. Did he ever hear of a single contagious disease of animal life 
which ceases to pass from animal to animal "in winter or early spring, 
when, as my (his) experience indicates, the disease is entirely extinct ''? 

4. If a contagious disease, why does he speak at all of disin- 
fecting "the great hog pastures of the South and Wesf ? 

To the readers it should be said, does not Mr. Salmon, in these very 
quotations, admit that the germ finds its development outside of the 
animal organisms? Does it not find the favorable conditions to its 
life in the manure, the hay, the' straw, the litter, and the soil of the 
"great hog pastures of the South and Wesf ? 

It is a well-known fact that the germ of any strictly contagious 
disease will soon lose its vitality under just these circumstances, while 
those of anthrax and all such diseases, which find their primary 
place of development in the soil or earthy material, will live much 
longer outside of the animal organism,. and retain their disease-pro- 
ducing qualities, than those of any contagious disease, which are con- 
stitutionalized to an unvarying kind of nutrition and a constant degree 
of temperature. 

It is a well-established fact that the thermal limits under which the 
germs of contagious disease can be developed, extra-organismally, are 
very narrow, being but little under that, or over that, but especially 
under, of the animal body, while those of the strictly infectious dis- 
eases, like swine plague, permit quite an extreme degree of latitude in 
this direction. Most of them will develop, in suitable media, an - 
Where between 20° and 40° C, and these are by no means the extreme 
limits, while those of active development in the germs of contagious 
diseases may be said to be between 35° and 41° C, though some slight 
variation may occur in either direction. To illustrate this point it is 
not necessary for me to give the exact limits. 

The period or locality of the greatest extension of contagious dis- 
eases among susceptible species of animal life is just when or under 
such circumstances as Mr. Salmon tells us that, "in his experience,'' 
swine plague is entirely extinct, that is, in the "winter,'' or colder 
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months, when the animals are cither housed or collect closely together 
in order to keep warm. It is the congregation of animal life in close 
apartments, or the opportunity to close contact, which causes the rapid 
extension of small-pox, measles, mumps, scarlet, spotted typhus, and, 
last of all, syphilis, among the human family, and it is the same 
conditions which lead to the rapid extension of glanders, pleuro- 
pneumonia, the rinderpest, etc., among those animals susceptible to 
them. The season of the year has nothing to do with it, except that 
the summer months are less favorable to their extension, because the 
animals are not, generally, so closely housed, and hence the chances 
of mediate or immediate contact are less. Some unreflecting state 
veterinarians assume glanders has diminished every spring, when the 
complaints become less, only to find out their mistake the succeeding 
winter. The degree of contact necessary is dependent uj)on the man- 
ner of action of the contagious principle. Now, under those circum- 
stances in which contagious diseases acquire their greatest extension, 
we see that Mr. Salmon admits, though incorrectly, that the swine 
plague becomes "extinct,'' and it is a well-known fact that, though 
outbreaks may and do occur in those months, still that the disease does 
not, or is not extended at such times from one place to another, except 
under very exceptional circumjjtances. I know of several instances 
where the healthy hogs have been taken to places where such material 
was, and not a hog of any kind had been there for from one to three 
years, and yet swine i)lague resulted. 

Now Mr. Salmon wants proof that it is the " land," the manure, the 
litter, and not per contact with diseased animals, by which swine plague 
is communicated. He says, " Where are the records of the experiments 
which demonstrate this proposition?" "Have you seen them?" he 
boldly asks an audience that knew even less about swine plague, and 
still less about pathology and micro-biology, than he does. Then he 
tells his audience, " I have not." Mr. Salmon's answer sufficiently 
shows not only how well he has studied the swine plague, but how 
honest he is towards the work of other observers, the very names of 
whom he takes care not to mention, because he is afraid some one 
might have curiosity enough to read what had been said. As I hap- 
pen to be "another authority," or "the same author" to whom Mr. 
Salmon alluded so kindly, permit me to say that proof, having the 
value of the most exact experimentation, has been given in my writings 
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anticipatory of this report. Proof so strong that no experimental 
evidence could be more conclusive. The farmer always values "prac- 
tical experience'' far beyond the results of "those scientific fellows/' 
and I have the same weakness when I find the same on all sides. 

PROOF THAT SWINE PLAGUE IS AN EXTRA-ORGANISMAL INFEC- 
TION, AND NOT A CONTAGION. 

In my necroscopical notes is mentioned an outbreak of swine plague 
at Valparaiso, Neb., in December, 1886, the history of which is as 
follows, but first let me say something about the weather that prevailed 
then and before that time: On November 17, 1886, we had the most 
severe snow storm I have yet seen in Nebraska ; the weather was very 
cold, and the snow deep and drifted very high. This was followed 
by a thaw, which took ofiF some of the snow, when the ground became 
bare, and froze up hard as stone, and remained so until into January, 
Before and after December 1st this was the condition, the thermometer 
being in the vicinity of F. all the time. Under such conditions, 
according to Mr. Salmon's "experience,'^ swine plague should have 
become "entirely extiiict.'' Now let us see if the facts will support 
any of his "experience.'' In the fall of 1885 there were about 200 
hogs in a pasture of about an acre, in the town of Valparaiso. Upon 
this pasture was an old barn ; the hogs ran over the ground and slept 
and lay in the barn, the ground floor of which was covered with straw 
and litter. This lot of hogs became diseased with the swine plague, 
and a very large number died. As is well known, sick hogs seek 
the protection of straw and litter, and, as the weather certainly was 
not warm, they collected in the old stable. Nearly all died, and were 
carted ofl^; the balance were sold; so that on the 1st of December, 
1886, there was not one left on this piece of property. The land was 
so situated that no other hogs were kept in the vicinity. From De- 
cember, 1885, to December, 1886, not a hog of any kind was on that 
land or in that barn ! ! 

Seeing the place vacant, a Mr. J., who is the man of the place, run- 
ning a general store, grain elevator, etc., and who owned and leased 
quite a number of farms on shares, having thus a big amount of corn 
on his hands, thought the best thing he could do was to lease this 
piece of land for the winter and put his corn into pork. The place 
was most favorably situated for his purposes, being near his store, 
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and his clerks could throw the corn in to the hogs without causing- 
any extra expense for labor. Mr. J. knew all about the disease hav- 
ing been on the place the year before, but he had probably read the 
reports of the U. S. Agricultural Department, and like many of his 
neighbors thought these " reports " could be relied on, the general idea 
having become extended over the country by this means, that swine 
plague "is a contagious disease," or, as these pathological wonders 
call it, " a contagious fever," so, like many another who has paid 
dearly for his music, he reasoned : as there has not been a hog on that 
place for a year, there can be no danger; with this idea in his 
mind, Mr. J. went out and bought about 200 shoats under four 
months old, and knowing every acre of the country round about, 
and being the proprietor of the general store of the town, he also 
knew all about the troubles of every farmer, so he was extremely care- 
ful in purchasing these " shoats," and did not buy one of any farmer 
that ever had the swine plague on his place. The " shoats " came 
in and were delivered in wagon loads. The weather being bitter cold,, 
they immediately made a rush for cover in the old barn, and, as it wa& 
told me, " kicked up a fearful dust " in this old dry straw and litter. 
Suffice it to say, that within ten days they b^an to sicken, and nearly 
all died of swine plague in a very malignant form. It was further 
known that no swine plague occurred subsequently upon the farms- 
where they were purchased. Now this old litter, over a ground floor, 
ofiFered just the conditions necessary to keep the germs protectal from 
the severe cold existing, and from too much dessication in the sunw 
mer. I will only say that the ovoid-belted organism was found in 
this case, which also is a striking " aspiration experiment," one of the 
most marked lesions being acute pneumonia of a bronchial type. 

Again, I desire to call attention to one fact, upon which Mr. Salmon 
and myself agree, and that is, the uncertainty of subcutaneous inocu- 
lations of pure cultures upon healthy swine. Now when the material 
is taken from malignant and undoubted cases of the disease, and as 
swine are the animals in which the disease occurs, it is evident ta 
every competent experimental pathologist that such uncertainty in re- 
sults could not exist in a strictly contagious disease. This " uncer- 
tainty " can be easily avoided by the injection of even smaller quan- 
tities of pure cultures directly into the abdominal cavity, as I have 
nearly always done, or into the thoracic organs ; Cornil and Ohante- 
messe. 
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Another case ! 

Some seven miles from Lincoln, Neb., is a farm which was bought 
by a Mr. A. some four years since, but who put a heavy mortgage 
ui>on it, as is the way the farmers try to get wealthy here in the 
West. He at once built hog-pens and borrowed still more money to 
buy hogs. Among them he bought the swine plague, and it swamped 
him, and he was sold out by his creditors. For three years this farm 
remained unoccupied, and the nearest neighbor was over a mile away. 
The creditor who owned the farm let it to a man last fall (1887) rent 
free for one year. The farmer bought hogs and put them into the 
previously infected pens, they became aifected, and nearly all died. 
Does that look like contagion ? The man bought assuredly healthy 
hogs, as I know where they came from, and the places are still free 
from swine plague — May, 1 888. 

Now for another case, that every one about me knows all about^ 
and which I had under constant observation for the past two years^ 

December, 1887, swine plague broke out at the "College Farm,^^ 
where my experimental station is, but among the thoroughbred hogs,^ 
in their own pen, and not among mine, which were kept at a distance 
and had their own attendant. Not a case of natural infection has ever 
occurred among my experimental hogs since I have been at work, and 
the last case of intentional disease occurred in August, 1887. Previoua 
to, during, and since this outbreak among these thoroughbred hogs, my 
own have been perfectly well, so that excludes every possibility of 
infection coming from that source, as there was and is quite a stock 
of young animals among them awaiting future use. 

Mr. Wing, superintendent of the farm, writes me the following 
history, under date of February 18, 1888 : 

"In the fall of 1884, November or December, occurred the first 
outbreak. It raged with more or less violence until about February 
1, 1885, at which time all but ten hogs on the place had died. The 
hogs were at first in the hog house and pens adjoining, but were re- 
moved to the cattle yards, some dying in both places. In the spring 
they were all moved back to the hog house. In April, 1885, a thor- 
oughbred sow was bought and ])laced in the pens where the hogs had 
di^ during the winter. She died May 4, 1885. In December, 1887, 
some pigs born in August, descendants of the survivors of the out-^ 
break of 1884-5, commenced to die. They were in the hog house 
and pens previously mentioned, and with their profijenitois had been 
kept there constantly since the former outbreak. Twenty-two died^'* 



26 Swine Plague — 

The character of this outbreak will be noticed again in my ncci*o- 
Bcopical notes and remarks on prevention. As no new stock had 
been introduced among these hogs, and as my experimental stock was 
k^pt in the cattle yards and were and are healthy, and as there was no 
disease among the thoroughbred stock from May 4, 1885, to Decem- 
ber, 1887, and as they were constantly under the watchful eye of Mr. 
Wing, all possibility of contagion is absolutely excluded, and the 
only way or locality from which they could possibly have been 
affected was from the infectious principle in the pens from the pre- 
vious outbreak of 1885. Why the disease did not appear in 1886 
and 1887 is something we cannot answer. But the very fact that the 
germs will lie apparently dormant or inactive, for a year or so, and 
then cause such an eruption as this, is the strongest possible pi-oof of 
my conclusion that swine plague is not a contagious disease, but, on 
the contrary, an «xtra-organismal' disease. Just such unaccountable 
phenomenon occur in anthrax, typhus, cholera, and other diseases, 
which belong to this class, though caused by a different species of 
organism, morphologically speaking. We do not yet know enough 
to correctly appreciate the influences of heat and cold, moisture and 
dryness upon the eruption of those diseases, the specific causes of 
which find their place of primary development in the earth or earthy 
materials. Although it will be alluded to again in another place, I 
wish here to call attention to another practical experience, which finds 
ample support at the hands of many intelligent swine breeders of 
this state, and that is this, that so long as they treated their hogs 
according to teachings of Mr. Salmon, that is, as if it were a conta- 
gious disease, and removed the sick ones from among the apparently wpll, 
they never checked the outbreaks an iota, but when with equal care 
they followed my instructions, and took the well ones out of the 
infected pens, and left the sick ones there, the further extension of 
the disease among the former was stopped at once. In many cases 
not a single one has been lost among those taken out by men of 
experience and exact observation. Now, were swine plague a con- 
tagion, such successful separation would be an impossibility. 

This fact can be so repletely supported by testimony of practical 
hog men, that it needs no further notice, and it would be superfluous 
to introduce it here. 

Before introducing further practical observations on my part, it 
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may be well to quote some more evidence from Mr. Salmon. In his 
article on " How to prevent hog cholera," he says : 

"There is consequently very little about a pen in which the virus, 
when scattered in the discharges of infected animals, will not increase 
in quantity, and form a potent source of infection." Report 1886, 
p. 654. 

" In the first place there should be no communication between 
infected herds and such as are still free from disease. The virus may 
be carried in various ways, even on the shoes of persons. A small 
quantity thus introduced may multiply in the soil and water until it 
becomes a center of infection for many animals. Streams into which 
sick animals have dropped their discharges, or in which dead ones 
have lain, must be considered as vehicles of the disease for all herds 
below the source of infection." Ibid., p. 656. 

** When the disease has appeared in a herd, the ground upon which 
the animals have lived at the time must be considered as infected, and 
it is much safer to remove all the well ones to uninfected grounds than 
to simply remove the sick," Ibid. 

" The blood and fluids from carcasses would be certain death ; that 
the blood and ifluids from these dead bodies contain the virus, and 
when scattered over the soil, or thrown into streams, they simply dis- 
tribute the virus, allow it to multiply, and all other animals are 
thereby put in the way of becoming infected." Ibid., pp. 656-7. 

** As it is quite impossible to disinfect the soil with any degree of 
certainty, it is very desirable that the still healthy animals be trans- 
ferred to fresh ground. In this way the dangers arising from an in- 
fected soil are averted," Ibid., p. 658. 

Read the next I 

" We do not know that the virus can live in the soil through the 
•winter, but it is highly probable. Hence, thorough disinfection will 
practically lessen the chances for a re-appearance of the disease in 
another year." Ibid, 

In another place Mr. Salmon has told us that such disinfection is 
quite impossible! Can any further evidence be desired? Here are Mr. 
Salmon's true ideas in optima forma! We quite agree with them ! It 
is "soil!" "soil!" "soil!" and scarcely a word about sick hogs ! 
No mortal human ever heard of using such language with reference 
to a contagious disease ! There it is sick animals ! animals ! ani- 
mals ! No one ever heard of a contagious disease infecting the soil ! 
I use the word " infection " in the sense to multiply in, and to keep 
multiplying in, not merely to drop on and stay there a little while. 
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The fact of the matter is, Mr. Salmon was simply trying to make a 
point before an incompetent and unreflecting audience when he 
challenged my statement that swine plague is an extra-organismal-in« 
fectious septicaemia. There is not a bit of evidence in his writings 
but what confirms that idea, and none that the disease is contagious* 

MORE EVIDENCE THAT THE LAND AND REFUSE ARE AMONG THE 

CAUSES OF SWINE PLAGUE. 

In the summer of 1886 I visited an outbreak of swine plague at the 
town of Crete, Neb. The animals belonged to a Mr. N., one of the most 
intelligent and observing farmers I have ever met. I found the hogs 
were upon high land. The owner had lost many in the same pens 
the previous year. On adjoining land, separated only by a fence, but 
so situated that the drainage was all toward the infected yards and 
pens, Mr. N. had a large numlier of thoroughbred brealing swine ; 
the fence was not so tight that the animals could not smell of one 
another. I remarked to Mr. N. that he should be more cautious 
about these fine animals, that some people said " the disease was con- 
tagious.^' He immediately answered ** There is no danger, a fence 
will keep it off from them if we are careful not to go in among them 
ourselves." 

Fences do not keep off contagions diseases, and this evidence of a 
man who had had thousands of dollars worth of practical experience 
has all the value of the most exact scientific experimentation, 
especially when supported by hundreds of similar experiences from 
other men. 

Mr. N.'s remark, "That owners must be careful not go into pens 
or fields where healthy hogs are, if they have diseased ones in 
another place and have been among them," brings to mind another 
piece of empirical evidence, which has all the value of the scientific 
proof which Mr. Salmon is so desirous of freeing, and which has been 
published in some of my previous papers. 

Mr. B., living four miles south-east of Lincoln, had never had the 
swine plague on his farm. His brother, who lived some four miles 
away, had the disease very severely on his farm in the fall of 1886. 
On a rainy Sunday Mr. B. took his team and drove over to his 
brother's, to see how his hogs were getting on. The two men drove 
into the hog lot, and got out and looked over the affected herd. 
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Everybody should know what Nebraska mud is. It sticks to one's 
boots and liorse's feet and wagon wheels like so much thick paste. 
After their inspection, these two wise men got into the wagon and 
drove over to B's. Thoy drove in among his hogs, got out and looked 
over tlu'm, and unhitclied the horses in the hog yard, leaving the 
wagon there. In about three weeks B.'s hogs commenced to die of 
swine plague. There was no swine plague nearer than his brother's 
farm. There was no means of communicating the disease to B.'s 
Jiogs but the dirt brought from his brother's farm in the way indicated. 
A practical swine breeder says: 

^^I heartily endorse D. L. Thomas' statement as to hog cholera not 
being contagious. I do not believe it is. I had six nice thrifty pigs 
about five or six months old, in clean place to sleep and eat, and a 
yard of about 30x100 to run in. My neighbor on the south had two 
pigs about eight or nine months old, in a dirty, filthy |)en, and they 
had the cholera. My pigs could go right up to the pen, which was 
on the line. My neighbor on the nortii had quite a number of pigs^ 
and. lost ten or twelve with cholera, and my pigs never had anything 
wrong with them." W. K., in Breeder's Gazette, Feb. 29, 1888. 

Is this experimental evidence enough, Mr. Salmon ? 

THE INFLUENCES OF SEASONS, HEAT, AND COLD, AND RAINS, AND 

MOIST SOILS UPON SWINE PLAGUE. 

In my earliest investigations of this disease, and before I knew 
much of anything about it, I was struck with the fact that all the 
earliest outbreaks, in the spring of 1886, in the vicinity of Lincoln, 
were occurring upon the high land, ^s|)ecially upon the crests of the 
uplands, and as the warm weather apj)roached it was observed that 
it gradually appeared on farms situated in the valleys or on level land. 
This so exactly corresponded with experiences in anthrax, that it at once 
caused me to conclude that I had to do with a land-infectious, instead of 
a '* contagious" disease, as I had been led to think by reading the re- 
ports of Mr. Salmon, and so I followed the matter with especial in- 
terest. This spring was excessively wet, as well as is the present one, 
when the same thing is being repeated. Cold, w^t lands are not 
favorable to the early eruption of the swine plague, any more than 
they are to anthrax. It is only when the ground water has sunk 
through drainage and evaj)oration (these lands all had a southern 
exposure, and hence became warm and dry early in the season) that 
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the disease again appears. In every ease the disease had been upon 
the same land in previous years. It is only when the weather is very 
warm that moist lands are favorable to the development of germ 
life, and at such times high and dry and exposed lands become lesfi 
favorable. 

While I have been unable to get any reliable data upon the in- 
fluences of rains upon the eruption or extension of swine plague^ 
other than the above, that reliable investigator, Dr. Detmers, seems 
to have been more fortunate. Upon this subject he says : 

" Arriving at Champaign, Illinois, I found that the disease, which 
had never entirely ceased to exist in the county since July, 1878, was 
spreading very slowly, but had made a temporary stop, or ceased to 
spread, immediately after each heavy or pouring rain. I found fur- 
ther, that its propagation within the herd become visibly slower, or 
stopped altogether for several days after eacli violent rain storm in all 
such herds as were kept in a pasture or hog lot whore the water could 
flow off, but that the spreading was not visibly interrupted in such 
herds as were kept in a timber lot or in a pen under roof." U. 8.. 
Ag. Report, 1879, p. 382. 

"The losses during the winter and until spring in Mr. M.'s herd 
were not very severe (it had been there the previous fall), but, in the 
spring, after the sows had farrowed, Mr. M. lost most of his. young 
pigs from the disease, but only a few of the old ones, which is not 
strange, if we take into consideration that the season — a cold winter — 
had not been favorable to the propagation of the infectious principle^ 

"As soon, however, as the heavy spring rains sot in, the disease 
ceased to make much progress — at any rate from May till August but 
few cases occurred. Ibid., }). 384. 

"One thing is certain, imniodiatoly after a heavy or pouring rain^ 
a perceptible stop, or cessation, could l>e observed in the sj)roa(ling of 
the disease, while each time after the lapse of about a wook a renewocl 
spreading took place, to be interrupted only by the next heavy or 
pouring rain." p. 392. 

" Swine plague, until the last of Doooniber, or until the ground 
became covered with snow and the weather exceedingly cold, was. 
spreading from farm to farm and from place to place, but as soon as 
the temperature commenced to remain below tlie freezing point, at 
noon as well as at night, it at once ceased to spread from one farnx 
or locality to another. At the same time, however, it was also ob- 
served that the very cold weather of the last days of Doconibor and 
the first of January did not materially interfere with the spreading of 
swine plague among the animals in all pons and hog lots in which the 
disease had previously made its appearance, and in which the way of 
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feeding and watering the animals was such as to allow contamination 
of the food and water with the excrements or other excretions of the 
diseased hogs, or in which the hogs and pigs still healthy had open 
wounds or sores, and had to sleep together with diseased hogs, in the 
same sleeping place and on the same litters. Afterwards, when 
milder weather had set in, the spreading from one place to another 
very slowly commenced again/' p. 381* 

"Mr. W. had swine plague in his herd a year ago last winter 
(1878), and disposed of every hog and pig he could find on the place. 
He commenced anew, and bought twenty head of healthy young pigs. 
After receiving them, one dead pig, belonging to bis old herd, was 
found stiff and frozen in a fence corner, where it had died. It was 
immediately buried three feet deep, but iu frosten ground, and there the 
carcass remained frozen till the latter part of winter, when it was 
found unburied and consumed by the twenty healthy pigs. Ten days 
later they commenced to die of swine plague.*' Detmera, 1879, p. 395, 

I inoculated agar agar tubes from the spleen of two hogs that had 
died from swine plague, and buried three days in the snow of the great 
snow storm of November 17, 1886, near Lincoln, Neb, The carcasses 
were frozen hard, and the spleen was so hard as to break in two on 
being bent. The characteristic bacteria grew plentifully in forty-eight 
hours, and were fatal to mice in twenty-four to thirty-six hours. 

Since then the same experiments have been repeated over and over 
again. Cultures have been frozen solid for forty-eight to ninety-six 
hours without it having any effect upon the virulent activity of these 
micro-organisms. 

Professor Law's experiments show the same results. U. S. Ag. 
Report, 1878. 

THE INFLUENCE OF BUNNINQ STREAMS UPON THE EXTENSION OF 

SWINE PLAGUE. 

That swine plague has been extended in this way has been and is 
frequently asserted by many practical farmers, as is shown by the fol- 
lowing examples : 

Mr. J. C. D., of Lincoln, writes : 

" I have to say I am the only farmer that lost no hogs and had 
none sick in 1885-6 — fully two-thirds of the hogs in this vicinity 
having died. My neighbors turned their sick hogs out, and they 
were frequently around my pens, and twice broke into them, but I 
never lost one. I don't believe in medicine. Stevens creek runs 
through my farm, but I never let niy hogs near it, but water them 
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from a well. The plague appears on the creek first and spreads rapidly 
down it, apjK'aring later on the highlands. Turning diseased hogs 
loose to die in the draws, to be washed away, and dogs carrying the 
'carrion about, contributes largely to spread the disease.'* 

Contagious diseases are not spread by streams, but by diseased ani- 
mals directly. Detniers gives the following illustrative examples : 

" Mr. Henry Yothy informed me that his next neighbor lost every 
Jiog but one on his place ; while he (Yothy) had nineteen head of 
swine up in a yard, and did not lose a single one, notwithstanding his 
neighbor's diseased animals had been running at large and trampled 
«ill around Yothy's pens and close to his fence every day, but as 
Yothy's hogs had no lesions or wounds whatever and had remained 
separated from them by a fence, and had no opportunity to consume 
food or water soiled with excrements or urine of the latter, or to be- 
come infected in any way." 

The next examples are especially suggestive as to some necessary 
preventive measures. 

"Mr. F. has no near neighbors. Several streams have their origin 
on his farm, but only one has its source above and runs through it. 
He has always remained free from swine plague until last year, 1878. 
Three-quarters of a mile from his place, situated at the head of a ra- 
vine, which, however, does not extend through Mr. F.'s farm, is a 
rendering establishment where dead hogs are rendered into grease and 
lard oil. The carcasses of dead hogs are cut up there, and pieces are 
frequently lying about on the ground, and those parts which do not 
contain any grease, or are worthless, such as the lungs and intestines, 
are thrown into the ravine and are washed away by the water or re- 
main where they are thrown until it rains. Further down this ra- 
vine unites with another, and these two make a small creek which 
empties into the Mississippi. EVery herd of swine that had access to 
that creek became affected, and nearly every animal died." 

Mr. H. makes the following statement : 

"I have a farm on the banks of the Henderson river, and last year 
kept quite a herd of hogs. One morning I found, lodged at my hog 
lot, which joins the river, a dead hog which had come down stream. 
My hogs discovered it earlier than I and were feeding on the carcass 
when I came. Ten days later they commenced to die. Loss, 
$1,500." 

THE INFLUENCE OF STOCK CARS IN EXTENDING SWINE PLAGUE. 

That cars which have been used to convey diseased swine have been 
the cause of extending the disease into previously non-infected dis- 
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tricts of our western states is a fact too plain to be questioned. In 
fact, the extension of swine plague into such districts has been directly 
in correspondence to the extension of the railroads, and from them it 
has gradually extended further into the country. 

A Mr. V. informs me that the first cases of swine plague in the 
Ozark mountain country, in Missouri, was due to some freight cars 
that brought railroad iron there to a road that was building. The 
bottoms of the cars were covered with straw and litter, which was 
pulled out in unloading the rails. The disease first appeared in the 
hogs of railroad hands living in shanties along the line of the road, 
and gradually extended to those of the settlers more distant therefrom. 
Similar occurrences have been reported to me from the western part of 
Nebraska. 

RATS AS A CAUSE OP EXTENDING SWINE PLAGUE. 

In this regard I have a most striking example : 

A Mr. , a friend of mine, is an extensive breeder of fine 

swine. Being short of corn, he bought a lot of old, rat-eaten corn 
from a neighbor that had lost his swine from the plague. Soon after 
beginning to feed this corn, his swine commenced to sicken and die* 
Eemoval of the well ones and change of feed saved the balance. It 
is a little singular that only those to whom the owner gave fermented 
corn should have become infected, — at least so the story is given.. 
However, on examining this corn, it was found full of rat manure^, 
and from this manure I obtained the germ of swine plague, and by 
bouillon cultivation and then inoculations of mice got it in a pure 
condition, and then produced positive results in a three-months-old 
pig by intra-abdominal inoculation, getting the same organism againt 
from this animal's blood and organs. 

In this connection it may be said, also, that dogs and fowls have 
been accused of carrying the inficiens, or infecting material, from one 
place to another, but I have no positive evidence to give in that 
direction. 

Having thus called brief attention to the supporting and extending- 
causes of swine plague, the next question of interest is, naturally, the 
specific cause, the "causa sufficiens,'' without the existence of which 
all the etiological points, or factors, previously considered would have 
no value whatever. 
3 
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1 The Specific Cause of Swine Plague. 

The liistorical review of the investigations, into the cause and nature 
of swine plague, that have been conducted in various parts of the 
world, is a matter of the deepest interest, but in no country of greater 
importance than the United States. Nowhere else have they been 
characterized by such manifest inefficiency, and in no other country, 
or among any other class of investigations, upon any contagious or any 
infectious disease of animal or human life, have these investigations 
l;een of a fraudulent and deceptive character. With the exceptions of 
the researches which I have had the honor to conduct, under the 
auspices of the state of Nebraska, and under the direction of the 
llcgents of the University of that state, the investigations into the 
etiology and nature of the swine plague in this country have been 
tjonducted under the control of the United States Department of Agri- 
culture, the workers engaged by that department having lx?en doctors 
Dotmcrs and Law, in the past, and the present chief of the bureau of 
animal industry, Mr. D. E. Salmon. They l^egan in 1878, and are 
still going on. It is my purpose to consider the work of Mr. Salmon 
as a whole, particularly as it has had the effect of crowding the reliable 
work of Detmers entirely out of sight, and been mistakenly taken as 
correct by the majority of the patho-bacteriologists of the world, hav- 
ing had the weighty endorsement natural to the publication of such 
work by a department of a government such as that of the United 
States. As said, Mr. Salmon began his work for the Agricultural 
Department at Washington in the year 1879, the first announcement 
being in the report of that year, in which he has nothing to say about 
its etiology, but considerable as to its character, which is especially 
interesting from its bearing upon the latest conclusions of that person 
in the report of 1886 (issued in 1887). Although it will be necessary to 
consider this part of the subject in detail in another place, it is pro|>er 
here to call attention to the fact that in his last report, and subse- 
quently, Mr. Salmon vainly endeavors to show that we have two por- 
cine pests in this country, one of which he now calls "hog. cholera,*' 
and the other "swine plague,'* while previous to this time he had 
never known of but one "swine plague," and combated the term 
"hog cholera" as a misnomer, notwithstanding the fact that he 
had been busy studying the disease almost continuously since 1878. His 
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reasons for this sudden change of opinion will be shown later on. 
The fact that European investigators have accepted Mr. Salmon's 
erroneous assertions as authoritative, makes it my imperative duty to 
my country and confreres in this branch of investigation to place the 
entire facts before them, just as they are, in order that those who 
deserve credit may have it, and those who have enjoyed it without 
deserving it may be judged equally as to the merits of their work. The 
task is at best an unpleasant one, but it cannot be avoided by any one 
who is entrusted with the responsibilities of a scientific investigator 
connected with a matter of such vital importance to the welfare of this 
countiy as its great hog-growing interest, which represents an invested 
capital of $220,811,082, which is incorporated in 44,346,525 animals, 
of which 2,334,525 are in Nebraska alone, the value of which is $13,. 
341,813. I say, that the scientist who neglects to tell the truth where 
such interests are at stake, is a poltroon unworthy the name of a man 
and undeserving of public confidence. It is, therefore, necessary to 
critically review Mr. Salmon's work from its beginning in 1878 to 
the present time. We will only state those points from the report of 
the former year which have an especial bearing upon the questions to 
be discussed. 

First, as to the nature of swine plague, Mr. Salmon tells us that, 
*^ in my investigations of the contagious hog fever," p. 432, by which 
we must understand that he means the disease to be *^ contagious '' in 
character. The next point of interest is, that thus early in his inves- 
tigations Mr. Salmon asserted that there was but one porcine pest in 
this country, an opinion he held to until 1886, as previously stated. 
On this point he says : 

" We may estimate the loss (of swine) in the entire state (North 
Carolina) at about 260,000 for the year ending April 1, 1878. * * 
In each of the counties named (see original) a considerable number of 
herds have been visited and examined, and, without exception, the 
living animals presented similar symptoms, and the dead ones showed 
similar changes in the difiFerent organs of the body. Slight variations 
were of course observed, as is always the case in any disease, but these 
were as great between individuals of the same herd, sick at the same 
time, as between difiFerent herds, even in difiFerent counties. And, 
what is of great importance, I did not find a single case in which it 
could possibly be supposed that death resulted from any local dis- 
ease, but in every case a variety of organs, belonging to difiFerent 
apparatus, were found diseased." ! ! [The above language is of the 



86 Swine Plague — 

most positive character; it is the most absolute testimony that swine 
plague is a general disease, and as absolutely contradicts Mr. Salmon's 
latest assertion, that "swine plague" and "hog cholera" are two dif- 
ferent and essentially local complications.] He continues: "The 
blood often showed marked changes ; there were extravasations in 
various parts of the body, and always inflammation of the lungs and 
large intestines (! H [no specific local diseases are described in that 
language !], generally, also, of the heart, and often of the eyes ; the 
skin, too, was plainly affected, and the temperature was found to be 
increased before any other symptoms of disease were present. * * 
Considering all these facts, there can be no doubt that these animals all 
died of a general disease, a disease not caused by changes in any single 
organ, but a disease which caused the various organic changes ob- 
served." ! ! p. 435. 

Again, he says : 

" In every case the colon and esecum were plainly affected, reddened 
externally, and internally showing changes varying from a simple 
coloration to inflammation and great thickening; in some cases they 
were studded with petechise, while in others there were none; ulcers 
of various sizes were frequently found, and also thickened, fibrous 
concentric patches. 

" The cavity of the thorax, in every case, (!) contained a consider- 
able quantity of turbid, bloody fluid. The pleurae were generally 
thickened and covered with false membranes ; the lungs were con- 
stantly found inflamed, occasionally in a few small spots only, but 
generally the greater part of the lung tissue was involved." p. 437. 

It is necessary to again lay emphasis upon these two points. It 
will be observed that Mr. Salmon most unequivocally asserted, in 
1878, that, "in every case, the colon and caecum were plainly affected," 
and again, with equal positiveness, that " the lungs were constantly 
found inflamed, * * * generally the greater part of the lung 
tissue was involved." 

Upon the question of the 

"nature of the disease," 
he asks the question, 

" Is the affection a local or general one ? In other words, does 
the disease originate from functional or organic disorder of any par- 
ticular organ or apparatus, or are the anatomical lesions developed 
secondarily as the consequence of a general infection? 

" This question, as regards the disease under consideration, can be 
answered in a definite and scientific manner. (! !) 
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"Indeed, when we consider that the first symptom, and the one pre- 
ceding the others by several days, at least, is an increase in tempera- 
ture; that, when localized, a great variety of organs, belonging to 
different systems and apparatus, are involved — the lungs, pleurae, 
bronchial tubes, heart, liver, stomach, intestines, spleen, kidneys, 
bladder, and skin ; that there are considerable changes in the blood, 
as shown by imperfect coagulation, solution of the coloring matter, 
and blood extravasations, there can scarcely remain a shadow of doubt 
that the trouble is not a local but a general one." (! !) 1878, p. 438. 

As there is nothing communicated by Mr. Salmon to the report of 
1879, we will now turn to that of 1880-81, and, in order to make 
the remarks still more pertinent, quote the opening language of that 
report upon swine diseases. 

"second report of d. e. salmon. 

^^Hon, Wm, G. LeDuc, Commissioner of Agriculture: 

"Sir — I have the honor to submit the following report of investi- 
gations undertaken by your authority. 

"By the investigations carried out under your direction in 1878 
many important and long-contested questions respecting this disease 
(swine plague) must be regarded as definitely settled. Among the 
most important of these, I particularize the following : 

" 1. The great epizootics among swine in the West and South are 
the result of one and the same disease. 

[That is positive language ! No talk about two diseases there !] 

"2. The symptoms and more apparent lesions of this disease are 
definitely settled. 

" 3, This disease is contagious, and the great majority of cases may 
be traced to contagion.'' p. 13. 

It is in the report in question that we find the first etiological in- 
vestigations of Mr. Salmon recorded, and it is well to call attention 
to the fact that the report is entitled " Contagious Diseases of Domes- 
tic Animals, 1880-81." 

The scientific investigations of this person may be divided into three 
etiological periods: 

1. The micrococcus period, which is to be found in the reports 
from 1880-81 to 1884 inclusive. 

2. The forged germ period, published in the report of 1885. 

3. The doubtful period, publislied in the report of 1886, issued in 
1887, in which swine plague is differentiated into two distinct diseases, 
viz.: "hog cholera,'' for which the forged swine plague germ of 1885 
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is retained, and "swine plague," for which Salmon has appropriated 
the true germ of the disease, first discovered by Dr. Detmers in 1878; 
rediscovered by me in 1886 ; seen by Klein in 1876, but not described 
correctly; discovered by me in the tissues of English swine in 1886; 
again discovered by M. M. Cornil and Chantemesse and Rietsch and 
his confreres in France, in 1887, of which later. 

We will now proceed to discuss Mr. Salmon's " micrococcus period/^ 
in which he asserts that that organism is the sole and only cause of 
swine plague in the United States. 

salmon's micrococcus period in the etiology op swine 

PLAGUE. 

Under the heading, ^^ Results of microscopic examination in r^ard 
to the nature of the virus," he says : 

"Tube No. 1 — pleural effusion — contained many very small gran- 
ules — monococci; many couples of these — diplocooci; and a few 
chains of three to ten elements similar in appearance to the single 
granules — streptococci." 

Notwithstanding the differential nomenclature, these are all varieties 
of micrococci. 

" Tube No. 4. — Blood. This being the only tube that could be 
filled with absolute certainty of excluding atmospheric germs, much 
more weight should be placed upon the results than either of the 
others. 

**It contained considerable numbers of spherical granules similar to 
those found in the other tubes, and something less than 130,000 [!!?] 
of an inch in diameter. No bacilli, or cylindrical granules resembling 
their spores." pp. 20-21. 

Salmon concluded his remarks, with regard to his experimental 
studies of the virus upon hogs, at this time as follows : 

" 1. The pig killed at Charlotte, N. C, July 2, 1880, was affected 
with swine plague, as is proved not only by its lesions, but by inocu- 
lations. 

"2. The blood of this animal had not developed bacilli, even 
when preserved for six and ten days after slaughter. 

" 3. The microscope, with a power of one thousand diameters, re- 
vealed in the blood thus preserved vast numbers of spherical granules 
not all isolated as is seen in spore formation. * * * * but united 
in chains and clusters of every conceivable form, as occurs with 
micrococci, in active multiplication. In this blood could be discovered 
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neither bacillus rods, nor oval, or cylindrical spores of these. (See 
plate 1, fig. 1.) 

"4. This blood was still virulent, as was shown by inoculation on 
animals, both of which sickened in seven days with the characteristic 
symptoms of swine plague; one of them when slaughtered presented 
typical lesions of this disease." p. 24. 

The reader will observe that this was in 1880, some eight years 
ago. 

Let us inquire a little more closely into the history of this "pig 
killed at Charlotte, N. C, July 2, 1880.'' Mr. Salmon tells us that, 

"While at Charlotte, N.C., July 2, 1880, Mr. W informed me 

that hogs were dying of cholera on his farm near the city, and gave 
me permission to kill any animal that I might wish to examine. The 
one showing the most marked symptoms was selected and slaughtered. 
This animal had a large abscess in the flank; * * * similar 
though smaller ones extended beneath the thorax. The abdomen was 
distended with a colorless, transparent, peritoneal eflusion ; the intes- 
tines adhered closely from the formation of false membranes, and in 
the duodenum were many small erosions. The spleen was enlarged 
and the lymphatic glands engorged with blood. The pericardium 
contained one-half ounce of clear liquid ; the lungs were mottled with 
lobular pneumonia, but there \yas no pleural effusion.'* p. 22. 

Of the animals inoculated with the material upon which he bases 
the previous given conclusions, Mr. Salmon says: 

"August 6th there were signs of improvement, when one of the 
animals was killed. The whole intestinal tract was found reddened 
and the mucous surface of the large intestine was studded with small 
ulcerations, the caecum being most involved. The liver was mottled, 
and the lungs extensively hepatized. The blood before and after 
death contained spherical granules." p. 24. 

Now it will be remembered that, of these results, Mr. Salmon says 
two very important things, viz. : 

1st, That "the pig killed at Charlotte, N. C, was affected with 
swine plague." 

2d, That "the blood of this animal had not developed bacilli rods, 
even when preserved for six or ten days after slaughter." 

SALMON "stamps OUT" DR. DETMERS. 

We must now call attention to the fact that Dr. Detmers had said 
in his reports of his investigations of swine plague (see 1878, 1879), 
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tliat an organism, to which he gave the name of "bacilhis suis/' was 
the cause of swine plague. In the reiwrt now under consideration 
(1880-81) Mr. Salmon makes his first endeavor to show that a 
" micrococcus '^ and not a " bacillus" is the true cause of swine plague. 
It is also in this report that we hear the last of Dr. Detmers as a 
worker upon swine diseases for our agricultural department, though 
in the same he puts himself upon record as the first real discoverer of 
the true germ of the swine plague. To use a technical term, Mr. 
Salmon succeeded in ^^ stamping ouV^ Dr. Detmers and his work at 
this time, so far as these investigations went under the auspices of our 
Agricultural Department at Washington. 

SOME CONTRADICTIONS. 

"1. Cultivations on Slides, On March 10, five slides were pre- 
pared by putting a drop of fresh aqueous humor of a rabbit on a thin 
cover; this was then inoculated with the smallest possible particle of 
coagulum taken from a capillary tube filled at Pickens, 8. C, Dec. 
29, 1879, with effused liquid found in the peritoneal cavity of a pig 
suffering from swine plague. The cover thus prepared was then in- 
verted over a Brunswick black cell painted on an ordinary glue slide." 

The reader will be kind enough to notice the time which elapsed 
between the date at which this material was obtained, Dec. 29, 1879, 
and the day when this culture was started, March 10, 1880. Not- 
withstanding this interval, five hours later the drops of aqueous 
humor were swarming with single granules and clusters of these, 
nearly all with molecular motion ; twenty-four hours afler the pre- 
parations were filled with aggregations of granules, no movement in 
any and " no bacilli." p. 24. 

," March 18. No bacilli have developed in any of these prepara 
tions ; they have l)een examined carefully every day. In only one 
of them is there any activity ; this swarms with single granules and 
small granulations, as in a freshly inoculated cell. Most of the clus- 
ters are of considerable size, held together by a gelatinous matrix. A 
few short rods i^xnjTT ^^ ^^ ^"^'^ ^^ length have been found. Nearly 
(! ?) the whole space to be seen is occupied by the granules. 

" Final examination March 25. No material change since the last 
examination. All activity has ceased. The granules have not devel- 
oped into filaments." 

"March 12, four slides were prepared, using urine as a cultivating 
medium." In other respects the cultivation was the same. 
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^^ March 13 and 14 Micrococci alone are seen in various colonies 
as before." 

" Maich 15, filaments have grown from a few clusters, but whether 
the granules of such chisters were identical with the others could not 
be ascertained ; certainly the vast majority of clusters showed no 
signs of producing filaments." p. 25. 

These quotations are sufficient to show that Mr. Salmon was not so 
<3ertain as to his "granules" or " micrococci" as he would have the 
reader think. Bacilli or rods are certainly appearing in the very same 
cultures in which he tells ns at the beginning of a passage, " March 10. 
No bacilli have developed in any of these preparations," while only 
four lines further on in the same passage, he says : " A very few 
rods Y2^ji of an inch in length have been found." Again, in one 
place he says : *' Nearly all have molecular motion," while in another 
he tells us, " no movement in any ; " and in another, " all activity 
has ceased," and again, " in only one is there any activity." 

Comment on the above is certainly unnecessary ! 

But to continue ! 

Further on, Salmon says : 

** In regard to the parasite of swine plague, or, more particularly 
speaking, the form of organism found in the virus, Dr. Klein and 
Dr. Detmers believe it to l)e a bacillus, while Neguin (Receuil de Med. 
Vet, 1880, p. 36) and myself have found granules which form clus- 
ters and chains but not rods." [As swine plague was not known as 
an independent disease in Germany until 1885, and in France until 
1887, it is safe to assert that Neguin's studies may have been made 
upon either rouget or swine plague, neither of which is caused by 
*^ granules " or '* micrococci."] 

Salmon continues the defense of his "micrococcus" of this period 
as follows : 

" Again, Dr. Klein could not have found bacilli in the virus, or he 
would not have considered the organism at first as a micrococcus. Dr. 
Detmers maintains that the rods (bacilli-) exist in the blood and 
tissues even during life, while blood which I obtained by breaking 
capillary tubes within the blood vessels and immediately sealing thoni, 
•developed chains of spherical granules alone and never bacilli. Even 
when such virus was cultivated on slides, I have only obtained the 
granules singly, in clusters, and in chains." p. 68. 

Compare the last line of the above quotation with those previously 
»;iven, where Salmon says: "A few very short rods have been 
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found ;^' "filaments have grown from a few clusters;" and then read 
the following : 

" I was never able to obtain rods from the granules which I 
found in the virus; it seems to me the probabilities are entirely 
against the view that they are bacillus germs, or that they develop 
into a rod form." p. 69. 

Notwithstanding his attempt to show that Detmers and Klein were 
wrong up to this time, still Mr. Salmon has given no' evidence for the 
correctness of his own assertions, even though he calls upon Neguin 
to support his tottering structure. His uncertainty is only too well 
shown by his contradictions, and, notwithstanding his endeavors to 
force Detmers into obscurity, lie still shows he had done nothing to 
contribute to the etiology of swine plague, at this time, by the 
following : 

" These are the results of my investigations of swine plague. I 
had hoped by cultivation experiments to prove that the granules 
observed either were the cause of the disease, or that they are an epi- 
phenomenon, but owing to the fact that the virus, in every case, lost its 
activity after the first generation, or become too mild to aiford satis- 
factory results, such evidences could not be obtained." (Sic.) p. 69, 
1880-81. 

In order to render this testimony conclusive, I must be pardoned 
for again quoting what Mr. Salmon says on page 24 of the same 
report : 

"1. The pig killed at Charlotte, N. C, was affected with swine 
plague, as is proved, not only by its lesions, but by inoculations made 
by Professor Law and myself. 

" 2. The blood of this animal had not developed bacilli even when 
preserved for six and ten days after slaughter. 

" 3. The microscope revealed in the blood vast numbers of spher- 
ical granules; in this blood could be discovered neither bacillus-rods, 
nor oval or cylindrical spores of these. 

" 4. This blood was still virulent, as shown by inoculation on two 
animals, both of which sickened in seven days, with the characteristic 
symptoms of swine plague, and one of which, when slaughtered, pre- 
sented typical lesions of this disease." 

Such results as the last should be sufficient, and would be, did they 
emanate from any competent investigator, to demonstrate the fact that 
the "spherical granules," "micrococci," were the cause of the disease 
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in question. In tliis case, however, the author of them contradicts 
any such interpretation, when he tells us that " no such evidence was. 
obtained/' 

Let us continue our researches upon this interesting question still 
further. For this purpose we must turn to the pages of the next an- 
nual report of our Department of Agriculture — that of 1883. Here 
we shall find a very singular "epiphenomenon." Notwithstanding 
Mr. Salmon had just told the country that, "I (he) had hoped by cul- 
tivation experiments to prove that the granules observed were the 
cause of the disease,'^ and had admitted that "such evidence could not 
be obtained/' still, without recording a single experiment, without 
giving another iota of positive evidence, we find him asserting in the 
most positive manner that a mitigated and artificial virus can be made 
from these very " granules'' or cocci, in the following words : 

"Our investigations have shown that the plague is a non-recurrent 
fever, and that the germs may be cultivated ; they have even proved 
that these germs may be made to lose their virulent activities and pro- 
duce a mild affection. Surely, we have here sufficient evidence toi. 
show that a reliable vaccine might be easily prepared if we carried 
our investigations but a little way farther." 

It is now 1888; these investigations have been carried a big "little 
way farther"; the micrococcus, upon which the above assertions were 
made, has passed into "innocuous desuetude;" it has been completely 
" stamped out," and yet that promise of a " reliable vaccine" by the 
person in question, is a " little way farther" off from Washington 
than it was in 1883. 

Mr. Salmon's next communication upon this subject is to be found 
in the Report of the Department of Agriculture, 1884, and entitled 

"investigations of swine plague." 

Having, as he thought, "stamped out" Dr. Detmers, Mr. Salmon 
now endeavors to show that he has claims for the original discovery 
of the germ of swine plague over both Dr. Klein, of England, and 
M. Pasteur, and still asserts that that germ is a micrococcus. 

He begins as follows : 

"In a communication of M. Pasteur to the Paris Academy of 
Sciences (Comptes Rendus 1*883, p. 1163), it was asserted : 

" 1. That the microbe of swine plague is a dumb-bell micrococcus. 
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" To Pasteur's questions Dr. Klein (Veterinary Journal, London, 
1884, July, p. 39) replies : 

" 1. That M. Pasteur has overlooked the true microbe, and that 
this is a bacillus and not a micrococcus." liei)ort 1884, p. 221. 

" That it is impossible to say whether M. Pasteur's rabbits died of 
swine fever or septicaemia, though he (Klein) had shown in 1877 that 
rabbits were susceptible to swine fever when inoculated from material 
derived directly from the pig." 

"Dr. Klein does not hesitate to say that it seems probable to him 
that, * as in the case of fowl cholera, M. Pasteur did not work with 
a pure cultivation of the germ of swine plague,' which is true, as 
Pasteur worked upon rouget, and swine plague was not known to ex- 
ist in France until 1887, as we shall show later on. That Pasteur 
was also wrong as to a micrococcus being the cause of rouget, and that, 
even when he had produced an effective vaccine against that disease, he 
had no actual knowledge of its specific germ has been shown by Prof. 
Schiitz, of Berlin. In the year 1885, the local government of Baden 
undertook the experimental testing of Pasteur's ^ vaccine contra rouget,' 
the work being done by Pasteur's assistant, M. Cagny, but under the 
control of Messrs. Schottelius and Lydtiu, two trustworthy German 
veterinarians. At the same time Prof. Shiitz inaugurated a syste- 
matic investigation of the ^rouget,' or ' Rothlauf,' as it is called in Ger- 
many. He says, * he received the spleen of a hog that had died from 
Rothlauf, from Lydtin, on the 7th of April, and in preparations from 
this spleen found great numbers of a very fine bacilli.' With pure 
cultures of this bacillus, Shiitz inoculated mice, rabbits, and Guinea 
pigs, the results of which we need not here notice, and finally swine, 
and concludes his remarks as follows : ' These experiments conclu- 
sively prove that these bacilli sicken and finally kill swine. [Loeffler 
discovered this organism previously.] We now know that a disease 
occurs among the swine in Baden which is of a parasitic nature, the 
bacilli being identical with those found in the spleen sent by Lydtin.' 
Archiv fur Thier heil Kunde. Berlin, 1885, p.p. 276, 285. It now 
becomes interesting to examine the vaccine fluid sent by Pasteur, 
which Shiitz proceeded to do. Of this material he says : ' The vac- 
cine sent me by Lydtin contained a mixture of micro-organisms aside 
from the fine bacilli.' Two white mice were inoculated with this 
material as received, and died on the 5th and 7th day afterwards, the 
fine bacilli being present in numbers." Ibid., p. 367. 

" Schiitz then proceeded to isolate the organisms in the Pasteur 
Vaccine in the artificial manner known to bacteriologists, that is, by 
^plate-cultures.' The vaccine was found to contain six different organ- 
isms, among which was the fine * bacillus.' Of the micro-organisms 
which Pasteur thought to be the (jause of rouget, he, himself, says : 
*Sur le Rouget ou mal rouge des pores.' — Couiptcs Rendus, 1882, 
J). 1120. 
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"Le mal rouge des pores est produit par un microbe speciel facile- 
ment cultivable en dehors du corps des animaux. * * * La 
forme est encore celle d'un 8 de chiffre, mais plus fin, moins visible 
que celui du cholera des poules." 

The above shows that Pasteur had not seen the true germ of rouget, 
as a figure " 8," or " dumb-bell micrococcus/' is not a bacillus, or rod, 
by any means. 

These investigations of Prof. Schiitz first gave the key to rouget as 
an idiopathic malady of swine, (Loeffler's had not then been published, 
I think), while Detmers^ work, 1880, had long ago shown that the 
American swine plague was caused by a very different organism, 
though the value of his observations, and all his claims for original 
discovery, had been successfully *' stamped out'' by the weight of an* 
thority of the later publications of Mr. Salmon^ 

Having shown how completely wrong M. Pasteur was as to rouget, 
and that he had no knowledge of the existence of any such disease as 
swine plague, proper, in France, we will now return to Mr* Salmon^s 
work in 1884. He icx)ntinues in his priority polemic against Klein 
and Pasteur, in favor of his "micrococcus'' as the specific cause of our 
swine plague as follows : 

" In a former report I (Salmon) have given details of experiments 
which, if correctly [why should Salmon doubt his own statement?} 
stated, demonstrate beyond all question that the microbe of swine 
plague is a micrococcus. 

" These experiments were made, and the accounts of them published 
in advance of those of Pasteur, and the evidence furnished was all 
that could be reasonably required to decide a scientific question of this 
kind.'' 

In the above passage Mr. Salmon claims priority over Pasteur, but 
this claim is completely nullified by the following, as Mr, Salmon's 
claims are dependent upon his work reported in 1880, 

Klein says : 

" In a report to the medical ofiicer of the Local Government Board 
for 1877-78, I have shown that in this j^ute infectious disease the 
affected organs contain a bacterium in morphological respects identical 
with bacillus subtilis. * * * Last year Pasteur claimed to have 
cultivated from the blood of a pig affected with the disease a microbe 
which is not a bacillus, but a dumh-beU micrococcus/' Micro-organ-, 
isms and Disease, p. 94* 
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Now, by the context we must assume 'that by "last year," Klein 
means 1876, and if that be correct, Pasteur anticipated Salmon by 
four years in the discovery of a micrococcus. 

Salmon continues : 

"It is necessary, therefore, to review certain points in the investi- 
gations and to bring forward such new evidence as shall be required 
to remove these uncertainties." 

The evidence is as follows : 

"1. The microbe of swine plague. As I have shown elsewhere — 
Science, 1884, p. 155 — Dr. Klein was the first to demonstrate the 
presence of micrococci in the tissue of animals that had suffered from 
swine plague, but he did not at that time — 1876 — attribute, nor has 
he since attributed, the cause of the disease to this organism. 

"In my report of 1880 I have published experiments showing that 
the blood of sick and dead hogs, which had been received into vacuum 
tubes that were thrust inside the vein with proper precautions before 
being opened, contained micrococci, and no other organisms, and that 
hogs inoculated with this blood contracted a severe form of swine 
plague. 

" This was the first discovery recorded, so far as I am aware, of the 
existence of micrococci in the blood of the affected swine before death." 
[That is true ! No one else has seen them !] " It has a very impor- 
tant bearing ujDon the etiology of the disease, since a post-mortem ex- 
amination of the germs is out of the question, and they were found in 
situations to which there was no direct communication from the out- 
side of the body. 

"In my next report (1881-2, Department of Agriculture, pp. 
206-7), I gave the details of experiments which demonstrated that 
these micrococci, after they had been carried through six cultivations 

in considerable quantities of liquid, were still capable of producing 
very marked cases of the disease known as swine plague." 

Opposite page 224 of this report of 1884, we find a micro-photo- 
graphic plate entitled ' Swine Plague Micrococcus,' to which Salmon 
refers in the following passage as Plate 11 (see Plate 1, Fig. 2 of this 
report and compare it with that of the micrococcus of 1880) : 

" In the many cultivations which I have made from material ob- 
tained from slaughtered animals, I have never found bacilli except in 
a very few cases where the virus was not obtained until afl^r contact 
with the air where the vacuum tubes had not been properly sealed, or 
where the animal was not slaughtered until the last stipes of the 
' disease. 
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" A photoorrapli of a preparation made from one of 'these cultivations 
is reproduced in Plate 11. 

" It seems to be a perfectly pure cultivation of micrococci, so far as 
careful examination with the microscope is able to determine, and it 
was so virulent that three pigs inoculated with it all (contracted the 
disease and all died. 

** In my most recent investigations I find that the peritoneal effusion 
is often impure in the last stages of the disease. In such cases a vari- 
ety of organisms appear in the cultivations made with this liquid, but 
pure cultures of micrococci are still obtained from the pleural 
effusion. 

"A fact of great importance is that no pure cultures of bacilli have 
been obtained, and that where but a single species of organism has 
multiplied, this has invariably been a micrococcus. (!!) 

"Having obtained such results from my investigation, and having 
repeated them over and over again and confirmed them with virus 
from various parts of the country, I cannot but conclude that swine 
plague is due to a micrococcus, and that the disease produced by Dr. 
Klein^s cultivated bacilli was a form of septicaemia." 

What shall we conclude, who have read Salmon's latest productions? 
The above quotations from Salmon have, however, that appearance of 
exact evidence which should be " all that could reasonably be required 
to decide a scientific question of this kind." 

Alas for Salmon's reputation ! They have no value as evidence 
whatever. So far as the reputation of his micrococcus goes, he has 
knocked all support from under it. 

But to continue with the report of 1884 and finish up with this part 
of the story. He says : 

" These observations, which were made with great precautions to 
avoid errors, go far to reconcile the discrepancies which have appeared 
to exist in the results of the various investigations of this disease." 

Will Salmon have the kindness to reconcile the discrepancies which 
exist in his own reports? 

'^ The pericardial effusion contained large numbers of micrococci 
* * * Cultivations gave pure growths of micrococci." 

" Sections of the csecal ulcer contained enormous aggregations of 
micrococci * * * no rods could be found." 

"Pig No. 39, inoculated July 17th, slaughtered August 11th, pre- 
sented well marked symptoms of swine plague. * * Cul- 
tures of the pericardial fluid gave a pure growth of micrococci. Vac- 
uum tubes filled with peritoneal fluid were preserved until September 
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2(1, and were tlien found to contain large numbers of micrococci, but 
no other organisms." 

" A large number of ol>8ervations similar to the above have been 
made, and in all cases where a pure cultivation has been obtained the 
organism which multiplied was a micrococcus." 

"When the virulence of such cultivated micrococci has been tested 
by inoculation ex[)erimeuts, typical cases of swine plague have resulted. 

" Respectfully submitted, 

" D. E. Salmon, D. V. M.'* 

(Report of 1884, pp. 228-9.) 

The above testimony is more than sufficient to show that from 1880 
to 1885 Mr. Salmon considered a micrococcus to be the cause of our 
American swine plague. 

We repeat but a few of his positive expressions. He tells us : 

1. That "in all cases where pure cultivations have been made the 
organism that multiplied was a micrococcus." 

2. That " when the virulence of such cultivated micrococci has 
been tested by inoculation experiments, typical cases of swine plague 
resulted." 

3. That " the evidence furnished was all that could be reasonably 
required to decide a scientific question of this kind." 

If the reader will turn to the reports of the department of agricul- 
ture for this period of four years he will find the numerous assertions 
that we have quoted from Mr. Salmon with regard to his micrococcus 
being the cause of swine plague backetl up by, apparently, the most 
positive kind of experimental evidence. 

Let us see some of this evidence, which " was all that could be r<»a- 
sonably required to decide a scientific question of this kind." He says 
of some of them : 

"The following record of exi)eriments contains the most important 
of those which have been made since my last report, and is a contin^^- 
nation of the evidence upon which the above statements have beei| 
made : 

"Experiment No. 1. Two pigs were inoculated June 28, 1883> 
with virus dried on quills and sent from Indiana. * * 

The fourth day there was elevated temperature and a slight redness ttl 
the point of inoculation. The fifth day there was a diffuse redness oq 
the inner side of both thighs, an eruption of small papula? on the thia 
parts of the skin, and an increas 'd elevation of tenii)erature. * 
* * The temperature reached its highest point on tlie TtU 
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(of July). From this time on they began to improve, and in neither 
case was the disease fatal." p. 226, Report 1884. 

"This was one of a number of inoculation experiments made to ob- 
tain a reliable virus for experimental purposes, (!) and is recorded to 
illustrate the above remarks in regard to the period of incubation.'' 

How that "reliable virus" was obtained from animals in which 
"m neither case was the disease Jaial^^ Mr. Salmon fails to tell, but 
immediately proceeds with the details of another experiment in which 
other virus was used. 

"Experiment No. 2. Four hogs were inoculated July 7, with 
virus also from Indiana, but obtained from an outbreak which wa& 
much more virulent and fatal." 

"To and including July 17, or for the first ten days, there were 
small, hard swellings at the point of inoculation, but no positive signs 
of disease, and the appetite remained good. July 18, three were evi- 
dently sick. The one most severely affected was killed July 21, at 
which time the temperature was 104|° F., and there was complete 
loss of appetite. The point of inoculation was much swollen, the 
enlargement extending forward under the abdomen, and was abouit 
six inches in length by two in breadth. When cut across it was 
found to be dense and fibrous and creaked under the knife (!) A clear 
lymph flowed from the cut surface. In the center of the swelling 
was an irregular cavity partly filled with dry caseous mjaterial. 
[These lesions produced in 14 days. Sic. !? B.] The right lung 
was nearly all of a deep red color, with extensive areas of inJ^rction» 
There was a small quantity of effusion in the cavity of the thorax. 
The intestinal tract was congested, but there was no peritoneal 
effusion." 

" The pleural effusion was collected in vacuum tubes with all known 
precautions. Cultivations were made with small quantities of this, 
pleural effusion. All the attempted cultivations were successful, and 
the organism which multiplied was of identical appearance in each — 
it was a diplococcus, or figure eight in form, and had a tendency to 
adhere in short chains and small clusters." 

"This organism was carried through three cultivations. August 2„ 
e'xperiment No. 3 was made by inoculating two pigs with the third 
cultivation of this micrococcus. This was made on the inner side of 
both thighs and with one between the fore legs also." 

"There was swelling at the point of inoculation within twenty-four 
hours, but no marked increase of temperature until August T, when 
it reached 105|^° with one, and 104|-° with the other, with impaired 
appetite, thirst, and shivering. Two days later the skin over the 
entire abdomen was wrinkled, flabby, and in places losing its epider-^ 
mis. From this time they improved in general symptoms until 
4 
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August 17, when the one which had received the larger quantity of 
virus was killed for examination." 

"There was swelling of the lymphatic glands of the inguinal and 
mesenteric regions, i^etechise of the serous membrane and slight peri- 
toneal effusion." p. 227. 

The ** reliable virus" certainly could have had no relation to these 
animals, for both were killed, and there is no evidence that either 
would have died from the effects of the micrococcus. 

But we have another exi)eriment in which fatal results are reported 
to have followed the inoculation. 

*' Experiment No. 4. Three pigs, Nos. 26, 27, 28, were in- 
oculated June 9, with a cultivation liquid seeded from the virulent 
effusion of a pig that had died from the result of inoculation with a 
very fatal virus received from Illinois." [It is singular that we find 
no records of the autopsy made upon such a very important animal 
!? B.] "This cultivation liquid contained only micrococci." 

"June 14. All had elevated temperatures, varying from 104° to 
105|° F., increased thirst, tucked up abdomens, swellings at the point 
of inoculation, rigors, and secluded themselves in their bedding. The 
api)etite was still fair." 

"June 20. There was complete loss of appetite, emaciation, and 
profuse diarrhoea." 

"June 29. No. 27 died, and the autopsy revealed congestion of 
the intestines, hepatization of the right lung, abundant effusion in the 
pleural, pericardial, and peritoneal cavities. Inoculations with this 
effusion caused the death of another pig July 8, after showing the 
well known symptoms of swine plague." [I desire to call attention 
to the fact of the incompleteness of these autopsy notes: the condition 
of the inside of the large intestines is not mentioned, but "hepatiza- 
tion of the right lung" is.] 

"July 3. No. 28 was found in a dying condition, and was de- 
stroyed in order to get fresh material for examination and for 
inoculation experiments." 

"July 6. No. 26 died in convulsions, after having presented the 
characteristic symptoms of swine plague." 

"The notable point in this experiment is the virulence of the cul- 
tivated virus. This virus was a pure cultivation of micrococci, and 
produced fatal results in every case. The results of our inoculations 
with cultivated micrococci have heretofore been more or less unsatis- 
factory ; because, while the symptoms were those of swine plague, the 
disease produced did not correspond in its malignancy to the swine 
plague which so frequently decimates the herds of the West." [The 
true reason is because " micrococci " have no etiological connection 
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Willi swine plague, as Mr. Salmon will very soon admit !] "In this 
case, however, the disease resulting from inoculation had all the 
malignancy of the most severe outbreaks which I have ever witnessed 
and in subsequent experiments with virus obtained from these animals, 
this fatal type has been retained and every animal inoculated has 
succumbed.'^ pp. 227, 228. 

Then follows the record of " pig No. 34, which was inoculated with 
mixed peritoneal and pleural effusion from No. 28. * * * July 
18 it was very much debilitated, the breathing was rapid, and it was 
scarcely able to walk. It was killed for examination and for pure 
virus." 

"Thoroughly sterilized vacuum tubes were filled from the jugular 
veins, from the right ventricle, and with the pericardial and peritoneal 
effusions. At the time of the autopsy small quantities of each of these 
effusions, and of the blood, were dried on cover glasses for examination 
in the laboratory." 

" The tubes of peritoneal fluid, when opened, emitted a very dis- 
agreeable odor of putrefaction. Stained cover glass specimens showed 
that it contained micrococci and rods. Cultures of the same contained 
micrococci, a bacillus with pointed ends, Jind a few rods of bacterium 
termo. Cover glass preparations from the blood of the jugular vein ^ 
presented no definite bacterial forms, even after staining. Cultures of 
this blood remained perfectly sterile. The pericardial effusion con- 
tained large numbers of micrococci. Cultivations gave pure growths 
of micrococci." (! !) p. 228, 1884. 

[Where did the micrococci come from? Under such circumstances 
they should have been in the blood, from which " covering glass were 
prepared at the time of the autopsy " !] . 

Mr. Salmon concludes his work of that year as follows: 

"A large number of similar observations to the above (! !) have been 
made, and in all cases, where a pure cultivation has been obtained, 
the organism which multiplied was a micrococcus, and when the 
virulence of such cultivated micrococci has been tested by inoculation 
experiments, typical and fatal cases of swine plague have resulted." 
p. 229. 

The reader will observe that Mr. Salmon says, " in all cases where 
a pure cultivation has been obtained," and yet on page 228 of the 
same report he had told us that, "the results of our inoculation ex- 
periments with cultivated micrococci, have been more or less unsatis- 
factory, * * * because the disease produced did not correspond 
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in its malignancy to the swine plague which so frequently decimates the 
herds of the West." Furthermore, we have seen from his own experi- 
ments that a large number of his experiments gave uncertain results. 

MR. SALMON DISCOVERS A "NEW MICROBE" AS THE CAUSE OP 

SWINE PLAGUE. 

The next annual report of Mr. Salmon is that of 1885, but which 
was issued in the summer of 1886, and came into my hands afler I 
had begun my own investigations. It is necessary, in this place, for 
me to say, that when I came to Nebraska, and up to the time that I 
began my personal researches into the cause and nature of swine 
plague, I was somewhat, though not critically, familiar with the work 
reported in the Reports of the Department of Agriculture upon the 
disease. Dr. Detmers' work had been entirely driven from my mind, 
and only that of Mr. Salmon had made any firm imprint on my 
memory. At that time, had anybody asked me what organism was 
the cause of swine plague in this country, I should have unhesitatingly 
answered a "micrococcus," and referred to Mr. Salmon's work as 
evidence. European investigators had quoted his assertions against 
Detmers, but seem now to have entirely forgotten that they had done 
so. Notwithstanding the fact that the report of Loeffler and Schutz's 
discovery of the germ of a swine plague in Germany came into my 
hands before I went to Europe with the somewhat notorious " Newark 
boys," in which they demonstrated that another organism than a 
bacillus was the cause of that disease, and hence permanently differ- 
entiated it from the rouget, or erysipelas, still I had no idea that it 
was an organism of the same species which caused our American 
Bwine plague. I therefore commenced my work with the best faith 
in Salmon's "micrococcus," Before receiving his report of 1885 
(in the summer of 1886), I had had my faith shaken in his authority 
by the discovery of apparently the same germ as Schutz described in 
a very large number of diseased hogs, and could not possibly find a 
"micrococcus," and never have been able to find one, for the simple 
reason that it was not to be found in and never existed as the cause of 
swine plague in this or any other country. Still my surprise was 
great, on opening Mr. Salmon's report of 1885, to find the following : 

"Anticipating somewhat the conclusions which we arrived at later^ 
concerning this puzzling disease, we must say at this point that we no 
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longer consider a micrococcus to be the cause of all the outbreaks of 
the disease known as swine plague/' p. 186, report of 1885. 

What then is the scientific world to say as regards testimony which 
was "all that could reasonably be required to decide a scientific 
question of this kind"? 

What shall we say when we compare the above quotation from his 
report of 1885 with the following from 1884 : 

"1. In all cases where pure cultivations have been made, the or- 
ganism that multiplied was a micrococcus." 

Mind you, Salmon says, "in all cases." Do not mistake the words, 
"in all cases." For these four years a micrococcus was the cause of 
all the outbreaks of swine plague. 

When he wrote later that it was not the cause of all outbreaks of 
swine plague, he certainly must have entirely forgotten that only the 
year before he had written : 

" 2. When the virulence of such cultivated micrococci has been 
tested by inoculation experiments, typical cases of swine plague 
resulted." 

"Typical cases!" Nothing could be more positive. 

What kind of organism, then, did Mr. Salmon describe as the spe- 
cific c^use of our swine plague in 1885? 

We will let him tell us. 



i( 



THE BACTERIUM OF SWINE PLAGUE. 



" In at least twenty-five cases of undoubted swine plague, bits of 
spleen tissue, when spread out in a thin layer on a cover glass, dried 
and stained in some aniline color, were found to contain the same 
microbe in greater or less abundance (Plate II., Fig. 1). [Plate I., 
Fig. 3, of this report.] When stained for from one to two minutes 
in an aqueous solution of methyl-violet and examined with a Zeiss 
^ homog., they appear as elongated ovals, chiefly in pairs. The 
greater number present a center paler than the periphery. This may 
be due to a greater density or straining capacity of the peripheral por- 
tion. The darker portion is not localized at two extremities as in 
the bacteria of septicaemia in rabbits, but is of uniform width around 
the entire circumference of the oval. The length of an oval in balsam 
preparations is about 1.2 to 1.5 micromillimeter; its width .6 micro- 
millimeter." Page 212, Report 1885. 
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The above statement is supported by as apparently conclusive testi- 
mony, of an experimental nature, as was the micrococcus of former 
years, some of which we now append. 

Before quoting it, however, it is necessary to call the reader's atten- 
tion to the fact that these experiments lose their entire value as positive 
testimony to the genuineness of this "microbe" as the cause of swine 
plague, because they had an "outbreak at the station," and the text 
itself shows that the animals that died were far more likely to have 
been infected from local causes than from artificial interference. The 
test pigs often died before or the same day of the inoculated ones, or 
the latter died unexpectedly. Furthermore, their value is absolutely 
nullified for the simple reason that no such germ exists in connection 
with swine plague as that described above. This testimony is there- 
fore valueless, and is simply introduced to show how they work at 
Washington. There is no question that the animals died of swine 
plague, however, if they died at all. 

Mr. Salmon continues : 

"CJONCLUSION OF THE INVESTIGATIONS CONCERNING THE CAUSE OP 

AMERICAN SWINE PLAGUE. 

" The two animals which infected the vaccinated pigs, as described 
in the preceding pages, deserve our attention more particularly, since 
they were the starting point of an outbreak at the experimental station, 
which has finally enabled us to demonstrate as the cause of the disease 
a specific microbe. This outbreak was characterized by great viru- 
lence, and most of the infected animals died in the early stages of the 
disease. 

"These two animals, when brought to the station November 4, ex- 
hibited the usual symptoms of swine plague, great depression, with 
profuse diarrhoea. The owner stated that they had been sick for 
about a week. On the following day one (No. 105) was so low (tem- 
perature 95°F.) that we decided to kill it, the warm weather not 
promising good preservation if it should die in the night. It wa» 
killed by a blow on the head. The skin was slightly bluish in the 
axilla, a similar but less marked discoloration on the abdomen. The 
superficial inguinal glands were greatly enlarged, the individual 
lobules standing out prominently, some of a pale flesh color, others 
purplish, medulla pale. In opening the abdomen a few whitish 
patches were observed on the small intestine, corresponding to ulcera-^ 
tions, as determined later. 

" There was a moderate quantity of watery serum in both pleural 
sacs. The lungs were normal, with the exception of a small anterior 
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lobe on each side which was hepatized. The pericardium was sh'ghtly 
distended with a colorless fluid, a small clot in each ventricle. Very 
severe lesions were found in the intestinal tract. The partially empty 
stomach contained two coiled up specimens of ascaris. The pale 
mucosa was studded with several isolated yellowish ulcers, about one- 
fourth of an inch in diameter, raised above the surface and flattened 
at the top. In the ileum extensive ulcerations were found, extending 
for a distance of about two feet from the valve. These ulcers had a 
depressed base, as if the tissue had been dug away, and were sur- 
rounded by a smooth elevated border. In the caecum and large intes- 
tine in general, the ulcerations were very numerous, varying from 
one-eighth to one-third of an inch in diameter. Tiie smallest ones 
appeared as yellowish specks. The largest ones were slightly de- 
pressed, containing black, ragged, necrotic masses. The lymphatics, 
at the root of the mesentery and near the ileocsecal valve, were greatly 
enlarged, representing a continuous cylindrical mass, at least an inch 
thick, and varying from a pale flesh color to a dark red. 

"This was evidently a severe case of swine plague, and one which, 
from previous experience, would prove unsatisfactory for purposes of 
investigation. Three cover-glass preparations from the spleen, one 
from the liver, two each from the hepatized lung tissue, and blood from 
the heart, were searched with negative results. No bacteria could be 
seen, A culture in a tube of nutritive gelatine rapidly liquefied the 
gelatine in the track of the needle. 

" Liquid cultures were made by inoculating sterile nutritive media 
with a platinum wire dipped into the parenchyma of the spleen and 
liver, exposed by a cut with a flamed knife. Both contained a motile 
bacterium, identified later as the bacterium of swine plague. When 
line cultures were made on gelatine, that of spleen was obviously 
pure ; the colonies from the culture of liver were of two kinds — one, 
the bacterium of swine plague proper, as determined later; the other 
growing in colonies having only one-fifth the linear dimensions of the 
former. A liquid culture, prepared by rubbing the platinum wire 
over the peritoneum, contained, when tested by the above method, the 
swine plague bacterium.'' p. 194-5. 

"Of the four inoculations with pure cultures of the bacterium of 
swine plague to be described further on, the first did not prove quite 
satisfactory, from the fact that the check-animal died before either of 
the inoculated animals. [What killed it?] It will be seen, however, 
that this need not necessarily be considered as militating against our 
interpretation. The autopsy showed complete necrosis of the mucous 
membrane of the caecum and colon for a distance of 2 feet. Beyond 
this the membrane was dotte<l with isolated ulcers. These ulcers were 
so deep that the serous membrane bec^ame inflamed. On each thigh 
at the seat of inoculation a larp^e whitish mass was found over 2.5 
inches long and .5 inch thick. The spleen of this animal contained 
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but a few bacteria. No cultures were made, as subsequent inoculation 
experiments had already furnished satisfactory results. 

"No. 109 lingered until January 7, 1886, when it was killed. In 
this animal tough tumors were found at the point of inoculation larger 
than a hen's egg. The lungs were more or less affected, but the pres- 
ence of lung-worms leiaves the cause of the lesions a matter of doubt. 
In the csecum, however, there were extensive ulcerations, very deep, 
imph'cating the serous covering and producing inflammatory adhe- 
sions with the rectum. The lymphatic glands were enlarged, but pale 
and tough. The spleen contained no bacteria; a liquid culture there- 
from remained sterile. 

"The healthy check-pig (No. 110) penned with these died Decem- 
ber 6, after four or five days of illness, during which period the faeces 
were at times covered with blood. [The same cause that killed 110 
killed the others. — B.] 

"From the foregoing description we observe that the check-animal 
died from a very acute attack, and it seems reasonable to suppose that 
it caught the disease from the two inoculated animals, and, being the 
more susceptible, quickly succumbed to the virus. [How about the 
pigs that introduced the plague to the station? They seem to have 
passed into "innocuous'' forgetful ness, though they left active results 
behind. — B.] The herd from which this animal was taken did not 
allow any suspicion as to its soundness, considering: later observations. 
It is highly probable that the disease appeared early in the inoculated 
animals, but owing to its comparative mildness remained unnoticed 
for a time. The cultures from No. 1 10 were successful in demonstrating 
the presence of the oval motile bacterium. Compare with this the 
negative results of the chronic cases, pp. 198-199. 

"Among those cases in which swine plague was definitely made out 
on post-mortem examination, may be mentioned No. 88, which was 
exposed to the disease Nov. 5, and died Nov. 16. Covering glass 
preparations of the sj^leen revealed the presence of numerous microl)es, 
slightly longer than the bacterium of swine plague and without the 
light-centers. * * * Liquid cultures from the blood, when tested 
by live cultures, showed the characteristic growth of the bacterium of 
swine j^lague, but there were, in addition to these, a few smaller colo- 
nies, growing like them, so few in number, however, that they 
were regarded as retarded colonies of the Fame microbe, their small 
size excluding a microscopic examination." j). 210. 

Query: What became of the "slightly longer microbes" from the 
"covering-glass preparations of the spleen?" 

"In case of No. 99, the temperature likewise rose to 107J° F. on 
November 30. It died on December 7. The lesions resembled those 
of No. 98, with the following exceptions : In the left side of the 
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aijilominal cavity a lai^eclotof Wood was found beneath the perito- 
neum, extending from near the diaphragm into the pelvis and repre- 
senting probably 300™ of blood. The lefl kidney was entirely iui- 
liedded in it. The place of rupture could not be fonnd, owing to the 
firrunes9 of the clot. BotJi kidneys pale. Glands of the intestinal 
tract prominent but very pale. In the stomach the food tiiere present 
was encased in a dark coogidnm. TJie hemorrhage probably came 
from the base of the folds at the fundus, where the mucosa was very 
<lark reti. In the cseeuia and large intestine the mucous membrane 
ivas studded with jet-black pigment jiatches collected into lines and 
groups. The valve was covered with these ecehymoses showing signs 
of niceration. This condition prevailed throughout the large intestine; 
the rectum seemetl intact, Echinorhynclii in small intestine. The 
oval bacterium found on cover-glass preparations of the spleen in 
moderate quantity. Two cultures in tubes containing gelatine were 
prepared, one from blood taken from the heart, the other from the 
Hpleen, In forty-eight hours a small number of whitish points were 
present in the blood culture. In that of the spleen, however, each 
needle track contained a large number of these minute colonics. In 
addition to these there were, in all, five colonies distinguished from 
the rest by their large size. Two cultures in meat infusion peptone 
inoculated with blood from the heart, when tested on gelatine plates, 
were found pure, A liquid .culture from the spleen gave diiferent re- 
sults. The line on the gelatine plate along which the bacteria had 
been sown was visible as a white line in twenty-four hours, while the 
colonies of the bacterium of swine plague do not appear within forty- 
eight hours after sowing. The surface growth especially was quite 
vigorous, enlarging within three to four days into an irregular whitish 
band. The microbe resembled that of swine plague, but was larger 
and stained mote deeply. (!) The liquid cultureitself, when re-exam- 
ined, was covered by a brittle membrane. The tube culture in gelatine 
demonstrated that the strange microbe was present in very small num- 
bers in the spleen itself This illusti-ates very clearly how one method 
of cnltnre acts as a check on the other, and Iiow each contribut<'s 
something to the determination of the truth. The presence of another 
Oi^nism in the spleen need not be very surprising when we consider 
the severe hemorrhage mentioned above." p. 207 — 1885. 

"On December 6,2 pigs (Nos, 121, 140) were inoculated with a 
pure liquid culture, about seven days old, from a superficial inguinal 
gland of pig No. 97, each receiving about 3^™ of the culture liquid. 
On December 10, the temperature of No. V2l rose to 107J° F. It 
was found dead quite unexpectedly (I I) on the morning of December 
12, having eaten heartily the evening previous. 

"In this ease the kidneys and hingn seem to have suffered most, if 
ive exclude the lymphatic system. [No ulceration present — in the 
iutestines !] 
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"Cover-glass preparations of tlie spleen showed the oval Imcteriuni 
in large numbers. In two licjuicl cultures of the spleen the motile 
bacterium only was present. A gelatine culture of the spleen showed 
in each needle track the innumerable minute colonies of the same 
bacterium. 

"No 140 had a temperature of 107 J° F., December 10. Eyes in- 
flamed. It died December 18 quite unexi)ectedly (! !) after having 
improved slightly a few days previous. The autopsy revealed a very 
severe case of swine plague. It differed from the prec»eding case in 
the presence of extensive ulcers of the large intestine, accompanied by 
similar ulceration of the ileum for about 2 feet from the ileo-ccecai 
valve. The lungs were congested and hepatized anteriorly. The 
kidneys and lymphatic glands, generally, were also involved. Cover- 
glass preparations of the spleen contained the characteristic bacterium. 
A gelatine tube culture from the same organ gave the characteristic 
minute colonies in large numbei's. The ciieck-pig (No. 122) placed 
with this pair on the day of inoculation died on the same aay with 
No. 140. [Pen infectal?] It had j^robably (!) been infected by No. 
121, as it had succumlxKl very suddenly, and the autopsy revealed a 
very acute case of swine plague of the hemorrhagic type. Lungs, in- 
testines, and lymphatic glands were severely diseased ; ulcers had not 
yet formed. The spleen contained the oval bacterium in abundance^ 
as shown by cover-glass preparations and a culture in gelatine." p.p. 
205-6. 

"On November 27 two pigs (Nos. Ill, 114) were inocalated by a 
subcutaneous injection of a liquid culture made from the spleen of pig 
No. 96, and found to consist of only one kind of microbe, when tested 
by line cultures on gelatine plates. The microbe was motile, grew on 
gelatine like that isolated from previous cases, and was presumably (1!) 
the microbe of swine plague. On December 5 the temperature of one 
of the animals (No. 114) w^as 103f° F. Bowels somewhat loose at 
first. Appetite good until death, which took place betw-een 9 and 12 
A.M., December 6, about nine days after inoculation. 

"The examination was made December 7, a temperature below 
freezing preventing post-mortem changes. The suj)erficial inguinal 
glands w^ere found considerably swollen, the section dotted with red 
points and lines. The spleen was somewhat enlarged and darker 
than normal. The right heart distended with dark, imperfectly 
coagulated blood. On both auricular appendages a number of well- 
marked extravasations, some the size of a j)in's head; on endocardium 
of left heart a few, not larger than mere points. Lungs oedematous 
and of a jiale reddish hue, especially marked along the edges of the 
lobes. Bronchial glands enlarged, of a dark red color throughout. 
The glands at the root of the mesentery and about stomach very large 
and confluent, of a mottled appearance. On section the medulla 
hyperaemic. On tearing apart the coils of the large intestine tha 
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glands of the.meso-colon appeared as purplish red bean-shaped bodies 
gorged with dark blood. Beneath the serous coat of the caecum at its 
very tip were numerous punctiform extravasations. The kidneys 
were severely inflamed. On the surface of both, numerous punctiform 
extravasations. On section the pyramids, including the tips of the 
papillae, of a dark red color. The cortical portion dotted with innu- 
merable dark red points. The lymphatic glands in the abdomen itself 
were of the same purplish color. On examining the mucous mem- 
brane of the intestinal tract, a large, deeply reddened patch of mucous 
membrane was found on the greater curvature of the stomach. The 
small intestine seemed intact excepting near the ileo-eaecal valve, 
where the longitudinal folds were of a dusky red, brought about by 
aggregations of minute dark red points. A similar condition prevailed 
throughout the large intestine, giving the entire surface a dark ap- 
pearance. In many places small, blackish ecchymoses indicated hem- 
orrhages on the surface. The kidneys in this animal seemed to have 
suffered most severely, next to the large intestine, which in all our 
examination was obviously the seat of the severest lesions. 

" Cover-glass preparations of the spleen, kidney, and liver, examined 
immediately, revealed the same microbe which had been introduced 
into the system. 

'^Cultures in tubes of gelatine from blood of the heart and spleen 
resembled precisely the pure cultures from previous cases. As usual^ 
the colonies in the culture of the blood were few and scattered ; those 
in the spleen culture were innumerable in each needle track. (Plate 
II,, Fig. 3.) Two liquid cultures inoculated with blood from the 
heart and one from the spleen were tested as above and found pure, 
containing only the motile bacterium. 

"The second pig (No. 112) [above "No. Ill— which ?''] inoculated 
with the same culture and in tne same manner as No. 11^, died in the 
morning of December 12. The temperature first rose to 105f ° F. on 
December 8 ; diarrhoea set in on December 10. It was found dead on 
the morning of December 12. The lesions closely resembled those of 
No. 114 with the following differences: The spleen was much en- 
larged, gorged with blood, and very friable. On one border there 
were prominent red points, giving it a ragged appearance. Numer- 
ous ecchymoses beneath the endocardium of the left ventricle. Ou 
the surface of the lungs numerous dark red spots corresponding to 
hepatized lobules. These, about one-fourth of an inch in diameter,^ 
were found throughout the lung tissue. The kidneys, though con^ 
gested, were not so seriously affected as in No. 114. For about 4 
inches from the valve the summits of the folds of the mucosa of ileum 
were deep red, consisting of aggregations of red points. A large patch 
of mucosa in the caecum purplish. The large intestine, in general, 
congested and covered with dark red points. No ulceration. (!) The 
enlargement of the lymphatics and inflammation of the stomacn, as in 
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preceding case, but more severe, the mucosa of the greater portion 
having almost a black color, clue to extravasation. Cover-glass prep- 
arations of the spleen contained but few sjiecimens of the bacterium 
of swine plague. After inoculating Nos. 1 12 and 114, a third healthy 
check-pig. No. Ill, (!!?) [inoculated above] was placed in the same 
pen. This animal remained well for two weeks after the death of the 
second animal, when it began to show signs of disease. It died De- 
cember 31, more than a month after being penned with Nos. 112 and 
114. The autopsy demonstrated swine plague with extensive ulcer- 
ations of the large intestine and implication of the lymphatic glands, 
lungs, and stomach. No bacteria were found in three cover-glass 
preparations of the spleen. This animal, therefore, remained well 
Until infected by the two inoculated ones. It is evident that no check- 
animal will remain ultimately intact, owing to the manner of infec- 
tion, and hence this must not be looked for in experiments with swine 
plague.'' pp. 201-2—1885. 

How about contagion, Mr, Salmon ? This case seems to completely 
"stamp out" that contagious theory! 

From these results Mr. Salmon came to the following: 

"conclusions." 

"The preceding investigations definitely settle certain controverted 
points concerning the etiology of swine plague, which may be briefly 
-summarized : 

"(1) Swine plague is caused by a specific microbe multiplying in 
the body of the diseased animal. The microbe probably belongs to 
the genus bacterium, and has the power of spontaneous movement. It 
is easily cultivated in nutritive liquids, but grows less readily on 
gelatine, which it doas not liquefy. 

"(2) When introduced beneath the skin, this bacterium is fatal to 
pigs, rabbits, guinea-pigs, mice, and a certain percentage of pigeons. 
It is also fatal to pigs when introduced with the food or when they 
feed on the internal organs of swine which have died of the disease. 

"(3) The disease described in France as rouget, in Germany as 
Rothlaufy and for which Pasteur has prepared a vaccine, is caused by 
•an entirely different microbe. The vaccine for this disease does not 
protect against swine plague. 

"(4) The introduction of Pasteur's vaccine is not only useless, but 
may contribute to the introduction and spread of a disease, the exist- 
once of which in this country has not yet been demonstrated." p. 229, 
1885. 
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Comparison of Mr. Salmon^s Assertions as to the Cause op 

Swine PliAgue from 1880 to 1885.. 



salmon's conclusion as to the 
nature of the cause of hog 

CHOLERA. — 1 880-84. 

"The blood of pig killed at 
Charlotte, N. C, July 6, 1880, 
which was an undoubted case of 
swine plague, had not developed 
bacilli, even when preserved for 
six and ten days after slauffhter.'* 

"The microscopic examination 
of this blood revealed vast num- 
bers of spherical granules — micro- 
cocci — and in this blood could be 
discovered neither bacillus rods, 
nor oval, or cylindrical spores of 
them.'' 

" Inoculations of animals— pigs 
— with this blood, caused them to 
sicken, in seven days, with the 
characteristic symptoms of swine 
plague; one of them, when 
slaughtered, presented the typical 
lesions of this disease,'* 



salmon's CONCLUSIONS AS TO 
THE NATURE OF HOG CHOL- 
ERA. — .1885, 

"Anticipating, somewhat, the 
conclusions which we arrive at 
later, concerning the real cause of 
this puzzling disease, we must say 
at this point, that we no longer 
consider a miwococcus as the cause 
of all outbreaks of the disease 
known as swine plague." p. 186. 

" The first annual report of the 
bureau, 1884, mentions the death 
of three pigs from inoculation 
with a micrococcus, * * * 
One of the animals was killed 
about seventeen days after the 
inoculation. Lungs found to be 
extensively hepatized— solidified. 
The presence of numerous lung 
worms left no doubt as to the 
cause of the hepatization. Tubes 
inoculated from the spleen and 
blood remain sterile. The second 
animal died of swine plague one 
month after inoculation." p. 186, 

"The results which we obtained, 
later on, with another microbe, led 
us to suspect that this was a case 
produced by natural infection." p, 
186. 

Salmon will please tell us if 
all the cases of inoculated swine 
plague which he asserts were due 
to his micrococcus, before this 
date, and which he quotes as " all 
the evidence which could reason- 
ably be required to decide a scien- 
tific question of this kind " were 
also " produced by natural infec- 
tion," 

" Whether this micrococcus is a 
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1 883— '^M. Pasteur has recently 
confirmed our American investi- 
gations in a very complete manner. 
He shows that the disease is pro- 
duced by a micrococcus.'^ 

1884 — "In a former report I 
have given the details of experi- 
ments which * * * demon- 
strate that the microbe of swine 
plague is a micrococcus, and the 
evidence furnished was all that 
could be reasonably required to 
decide a scientific question of this 
kind." 

" This was the first discovery — 
report of 1881 — recorded * * * 
of the existence of micrococci in 
the blood of the affected swine 
before death." 

" I have given details of experi- 
ments which demonstrated that 
these micrococci, even after they 
had been carried through six cul- 
tivations * * * were still ca- 
pable of producing swine plague." 

"This I believe was the first 
satisfactory evidence of the path- 
ogenic eft'ect of the micrococci 
in the disease known as swine 
plague." 

"I cannot but conclude that 
swine plague is due to a qiicro- 
coccus." 

" This virus was a pure culti- 
vation of micrococci, and produced 
fatal results — the swine plague — 
in every case." 

"A large number of observa- 
tions, similar to the above, have 
been made, and in all cases where 
a pure cultivation has been ob- 
tained, the organism which multi- 



septic organism or one which is 
the cause of a definite disease in 
pigs cannot be answered at pres- 
ent." p. 186. 

"the bacterium of swine 

PLAGUE. 

"In at least tvveuty-five cases 
of undoubted swine plague, bits 
of spleen tissue, when spread out 
in a thin layer on a cover glass^ 
dried and stained in some aniline 
color, were found to contain the 
same microbe in greater or less 
abundance. (Plate III., Fig. I.) 
When stained for from one to two 
minutes in an aqueous solution of 
methyl-violet and examined with 
a Zeiss -^ homogenous, they 
appear as elongated ovals chiefly 
in pairs. The great number pre- 
sent a center paler than the pe- 
riphery. This may be due to a 
greater density or staining capacity 
of the peripheral portion. The 
darker portion is not localized at 
the two extremities as in the 
bacteria of septicaemia in rabbits, 
but it is of uniform width around 
the entire circumference of the 
oval." p. 212. 

" The earlier work, recorded in 
the preceding pages, aimed to de- 
termine what relation the bacillus 
cultivated by Pasteur as a vaccine 
for rouget, bore to the disease 
among swine prevailing in this 
country. At that time — ^Oct., 
Nov., 1885 — the bacterium of 
swine plague had not been -seen 
by us."! p. 217. 

See opposite column ! 

" The bacterium which we have 
lately discovered and which we 
believe to be the cause of swine 
plague." p. 219. 
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plied was a micrococcus, and when 
the virulence of such cultivated 
micrococci has been tested by in- 
oculation experiments, typical and 
fatal cases of swine plague have 
resulted/' 

Eespectfully submitted, 
D. E. Salmon, D. V. M. 



He is not quite sure yet ! 

"Up to this time (Oct., Nov., 
1885), we had not obtained uni- 
form results pointing definitely to 
any microbe as the cause of swine 
plague.'' p. 230. 

" Micrococci Salmon! 1880-85." 
"The kidney of the third one — 
No. 4 — contained large numbers 
of the oval bacteria found in cover- 
glass preparations of the spleen of 
])igs affected with swine plague 
later on, and identified as the 
cause of swine plague." 

"This was the first time these 
bacteria were seen." p 196. 



a 



CX)NCLtJSIONS. 



"The preceding investigations 
definitely settle (!!!??? B.) cer- 
tain controverted points concern- 
ing the etiology — cause — of swine 
plague, which may be briefly 
summarized:" 

1 — " Swine plague is caused by 
a specific microbe multiplying in 
the body of the diseased animal. 
This microbe, probably, (1) be- 
longs to the genus bacterium * 

* * — not coccus — this time." 

2 — "When introduced beneath 
the skin, this bacterium is fatal 
to pigs, rabbits, guinea pigs, mice, 
and a certain percentage of pigeons. 
It is also fatal to pigs when intro- 
duced with the food, or when they 
feed On the internal organs of 
swine, which have died of the 
disease." p. 229. So was the 
micrococcus of 1880-85. 



The above remarks were printed in several papers in October, 
1886, and called forth the following reply in the "Breeders' Gazette" 
of November 11, 1886 : 
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TWO DIFFERENT GERMS FOUND IN HOG CHOLERA. 

"The publication by Dr. Billings in at least three different journals 
of several columns of exaggerated criticisms, and unfounded statements^ 
based upon alleged discrepancies in the published resul s of our micro- 
scopical work in connection with the hog cholera [It was * swine 
plague' then, and had reference to the work from 1878 on. B.] for 
the years 1884 and 1885 leads me to make an announcement in regard 
to recent investigations in advance of the publication of my report. 

"It will be remembered that in 1884 I attributed the cause of hog 
cholera to ^ motionless micrococci of the figui'c-of-cight form' (p. 225)^ 
and gave a photograph of a culture of tliese, which was *so virulent 
that three pigs inoculated with it all contracted the disease and all 
died/ A reference to this photograph, which faces page 224 of the 
report for that year, shows that the description was correct, and that 
the germ there illustrated resembles very closely the drawing of the 
organism of fowl cholera published in the * Annual Report of the 
Department of Agriculture for 1881 and 1882' (Plate VII.) (Fig. 2> 
Plate I.) I refer to this because the fowl cholera microbe has generally 
been called a micrococcus in my own writings, and I think also in the 
writings of a majority of biologists. Some recent German authorities^ 
however, refer to this germ as a bacillus, and others call it a bacterium « 
This simply illustrates how the names of this class of organisms differ 
according to our ideas of classification.. The fowl cholera germ occu- 
pies a position between the micrococci and bacilli, resembling both and 
differing from both. If I were writing of it at present I should fol- 
low those who class it in the genus bacterium, but only four years aga 
I placed it in the genus micrococcus. 

"This change of ideas about classification, however, does not greatly 
affect the practical results of investigations, since if a description and 
drawing is made of a germ we recognize the thing referred to whether 
it is called a micrococcus or a bacillus. I mention this simply to 
show that in 1884 I gave a photograph of a motionless figure-of-eight 
organism obtained from an animal affei*ted with swine plague, which 
when inoculated was fatal to pigs,^ and I concluded, very naturally, I 
think, that this was the cause of swine plague. 

" Very soon after these 'experiments were made, the many duties 
which devolve upon me as chief of the Bureau of Animal Industry 
made it necessary to place the investigations of hog cholera almost 
entirely in the hands of my assistant,^ Dr. Theobald Smith, in whose 
ability and devotion to the work I had and still have the utmost con- 
fidence. While therefore I have marked out the lines of investigation 
and kept a personal supervision over wliat was done, the work has 
been carried out by another. 

"Now one of the very first results of this arrangement was the 
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conclusion by Dr. Smith that hog cholera was caused by a motile 
bacterium, which certainly was a diEFerent germ from the one that I 
had described in 1884. I looked over his preparations, made sure hi^ 
experiments were projierly carried out, and that the disease produced 
by inoculation and cohabitation presented the symptoms and lesions 
which are seen in the swine plague, and then published his results 
almost in the exact language in which he wrote them. Among olher 
slight changes which I made was. this: a phrase which read 'we no. 
longer consider a micrococcus as the ciiuse of swine plague,' was chaugetl 
to 'we DO longer consider a micrococcus as the cause of all outbreaks 
of the disease known as swine plague.' p. 186. 

" In publisliing all the facts which came under my observation, and 
supprftTsiug none, 1 believe J was Jbllowing the dictates of true science, 
even though there appeared to be discrepancies which might be con- 
strued to bear agiinst the value of my own work. If I had made a 
mistake I certaiuly could point to many excellent men who had made 
equally bad mistakes in pursuing this difBcult line of investigations,, 
and if my conclusions were in any d<^ree correct the future would 
certainly bring demonstrations of it. I am now in a position to ex- 
plain the 8up{)osed discrepancy to the satisfaction of any reasonable 
person. 

"Several months ago we obtained from an animal supposed to be- 
uffected with hog cholera, but which had jiecuUar lesions of the Irang, 
a figure-of-eight oi^nism which was non-motile in liquid cultures.. 
Tliis germ we have since found in other outbreaks of swine disease, 
and we are making a thorougli study of it and of its relation* to the- 
epizootics in various parts of the country. The microscopical diar- 
iicters of this germ, so far as we have studied it, are identical witlh 
those of the ibwl cholera microbe, and I believe it to be the same ggrmi 
which I described in my report of 1884. 

"Tliere i.s an error in the rejwrt of 1885 (p. 186), where the state- 
ment is made that tJiis gi^rm rapidly liquelies gehitiuc. This erroi- 
was the result of a mistake which occurred wlien the laboratory work 
was transferred to Dr. Smith. I had a number of cultures of micro- 
cocci of different species which had been obtained from diseased liogs,, 
and in some way a culture of non-virulent germs was mistaken' for- 
the virulent species pliott^raphed in the report of 1884. Aa a; results 
the virulent germ was lost for the time, and we found ourselves ia 
possession of a micrococcus which liquefied gelatine, but which, did] 
not produce any symptoms of disease in any s|>ecies of animal.. The- 
germ describeil iu 1884 had been found very fatal to both pigeons and 
pigs. The misstatement referred to, which naturally resulted from 
this error, was not discovered in time for correction iu the report. 

" This microbe, which I then called a micrococcus, but which, accord- 
ing to my present ideas of classification, would be more correctly 
termed a bacterium, was not euconnlci-cd again in an outbreak of 
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swine disease until the present summer. It is what has been called a 
figure-8 organism, which stains at its extremities, and appears to be 
identical in microscopical character with the microbe of rabbit septi- 
caemia, with that of fowl cholera, and with that described by Schiitz 
as the cause of the German disease called schweineseuche. 

**This bacterium has been obtained by us from the pleural effusion, 
the blood, and the spleen of diseased pigs. It is fatal to mice, rabbits, 
guinea pigs, pigeons, fowls, and hogs. It differs from the bacterium 
of hog cholera, described in the report of 1885, in the parts of the 
figure-8 form being more nearly spherical and in staining at the 
extremities instead of uniformly around the whole periphery; it is 
non-motile in liquid cultures, while the other is motile; the colonies 
on gelatine are different; we have not been able to cultivate it on a 
potato, a situation very favorable to the other germ ; rabbits live only 
three to five days after inoculation, while with the other germs they 
live seven to eight days ; mice live only two to four days, while with 
the other thoy live eight to sixteen days. It is very fatal to fowls, in 
which the other germ produces no serious results. 

** We hope to continue our investigations of this germ until we are 
able to say definitely what part it plays in the losses of swine which 
have heretofore been grouped together as caused by one disease. 

"I trust that this statement will satisfy those interested . in this 
matter that the scientific work of the Bureau of Animal Industry has 
been faithfully and honestly performed ; that tliere are no serious dis- 
crej)ancics in the reports of the last two years, and finally that wears 
making as much progress as can be expected with so complicated a 
disease, and in a laboratory where the investigations cannot be pushed 
beyond a certain limit for want of space to work. 

"I am glad to see that Dr. Billings has confirmed my work of 1884 
by stating that he has discovered in Nebraska a germ which * exactly 
corresponds in its microscopical appearances to that discovered and 
described by Schiitz of Berlin, in the schweineseuche of Germany.^ 
After a few years' experience in this class of investigations he may 
learn, however, that he has made a mistake in jumping to the conclu- 
sion that this is the only pathogenic germ found in the diseases which 
liave been, up to this time, classal together in this country as hog 
cholera. 

" D. E. SAT.MON." 

The previous communication called forth the following reply : 

It was certainly not my intention to advert to the woik of Mr. 
Salmon upon "swine plague" again, but he has seen fit to assert 
that I have been guilty of "unfounded statements," and as we are 
both public servants, it is necessary that the public have still fur- 
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tlicr evidence as to which of us is the real author of " unfouTiiled 
stjitements," and which one of us ia the one in whose statements they 
have a right to place confidence. 

It ia a somewhat notorious fact that while I have been before the 
public, as a writer, for some twenty years, that no one has yet 
been able to prove me guilty of making an " nnfouiided statement," 
and I will show that the accusation is withont ground this time. 

In the first place Mr. Salmon simply makes an accusation with- 
out offering one single word or quotation from my writings in proof 
of the same. 

In the next place I' beg to call attention to the fact that every 
criticism which I linve made upon Salmon's work baa been 
made io the interests of honest scientific work and the stock raisers 
of this country, without any otlier motive than that they should 
know the exact facts with regard to work, whicli no one but a worker 
in the same field of research could possibly give. 

For some eight years Salmon has had the chief monopoly of the 
opportunities to do work in original research upon animal disease in 
this country, and has felt perfectly safe in publishing what he pleased 
regarding the same. 

The "unfounded statements" to \shich he refers in his communica- 
tion to the Breeders' Gaietie were, unfortunately for him, taken from 
his own published statements in the reports of the Department of 
Agriculture and Bureau of Animal Industry from 1880 to date. The 
year and number of the page has been given in each case, and the 
passages quoted most particularly marked as such. It is, therefore, 
possible for every one desiring to do so, to verify them and then to 
judge whether my conclusions have been "unfounded statements" or 



The careful reader of the commnnication in the Breeders' Gazette 
will become at once convinced of one thing, and that is the tenor of 
uncertainty which runs through the whole article and which charac- 
terizes all of Salmon's work. He is never positive. It is either " I 
think," or "I believe," "prol>ably," or "might." everywhere, and never 
the positive assertion of an exact experimentalist and logical thinker. 

The communication in the Breeders' Gazette is headed, " Two dif- 
ferent germs found in hog cholera." Now, if Mr. Salmon wi-ote that 
heading, he has again made an " unfounded statement;" for if it has 
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relation to his own work, he should have written, '* Three different 
germs found in hog cholera ;^' for, in the article in question, as will 
be shown, he gives a description which does not correspond to any 
micro-organism heretofore described by him in any of his I'eports. 

The reader of Salmon's latest communication will be kind 
enough to notice that, even this time, the chief of the Bureau of 
Animal Industry is most careful to ignore all his reports and work 
which was done prior to the year 1884. 

Readers will see in this connection that Salmon is guilty of making 
a thoroughly ^^ unfounded statement '' when he says that my remarks 
were " based upon alleged [most terribly positive. B.] discrepancies in 
the published results of our microscopical work in connection with hog 
cholera for the years 1884 and 1886." As if there were those only! 

In the first place I desire to call attention to the ^^ unfounded '^ sim- 
plicity with which Salmon entirely overlooks his ^^discrepancies'' 
between his work of 1880-4 and that of 1885, as shown up by me. 
Those were his, not '^ our " discrepancies ! He had no unfortunate 
Dr. Smith to fall back on for them, and so forgets to apologize for 
himself. By thus ignoring them, he silently admits that they were 
not " un '' but " well-founded statements ; " and hence as he has not, 
and cannot, prove them to have been, or be, erroneous, and those 
which he alludes to of 1885 are of the same nature, I emphatically 
declare that, all Salmon's assertions with r^ard to the specific 
microscopical appearances of any true and specific pathogenic micro* 
organism in connection with hog cholera to be one continued series of 
" unfounded statements " down to the issue of his report of 1886. 

If we did not really have Koch's (ovoid) bacteria at that time, we 
did have round, oblong, or oval micrococci. A change in classifica- 
tion does not involve any change in the description of what one. haft 
actually seen, except in the case of Salmon. 

In the article in the Gazette Salmon notifies the public, for the first 
time, that the germ found by him is the same which has been found 
by me in Nebraska. 

Many of my friends will bear me out in the statement that this 
is the very turn in affairs which I predicted. 

Salmon endeavors to claim the priority of the discovery of this 
germ, which I do not care an iota about, were it the true fiu5t, and 
not an " unfounded statement.'^ 
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It matters nothing to the hog raisers of the United States whether 
this germ was discovered by me on July 7, 1886, or by Salmon on 
July 1, or even in 1884. All they want is that hog cholera be pre- 
vented, and we can promise them that the experiments here give the 
strongest warrants in that direction. If Salmon, or any one else, can 
anticipate us in this laudable endeavor, or discover a better method, I 
shall be only too glad, for it is for the country alone that I am working. 

When, however, Salmon says that " I am glad to see that Dr. Bil- 
lings has confirmed my work of 1884, by stating that he has found, 
in Nebraska, a germ which exactly corresponds, microscopically, to 
that discovered by Schiitz, of Germany," he knows, or should 
know, if he remembers what he himself has stated, that he wrote 
on an " unfounded statement '' when he said so. 

He accuses me of making " unfounded statements,'' when any un- 
biased person can easily see that the accusation must necessarily fall 
upon his own shoulders. 

From Salmon's own report of his work done in 1884 (which was 
published under date of 1885, and presented to the congress in the 
spring of 1886, and of which I only got a copy late in the summer, 
after numerous requests) I quoted, in the articles he refers to, his 
description of his " new microbe," which is as follows : 

" When stained, for from one to two minutes in an aqueous solution 
of methyl-violet, and examined with a Zeiss one-eighteenth homogen- 
ous, they appear as elongated ovals, chiefly in pairs. 

" The great number [why not all ?] present a center paler than the 
periphery. This may be due to a greater staining capacity of the 
peripheral portion. 

" The darker portion is not localized at the two extremities, as in 
the bacteria of septicaemia in rabbits, but is of uniform width around 
the entire circumference of the oval." (Second annual report of the 
Bureau of Animal Industry, 1885, page 212.) 

The above is what Salmon claims to have seen and described in his 
report of 1885, and which he has the audacity to claim has been " con- 
firmed " by me, here in Nebraska. 

Now let us see what I said, and if it does not confirm the fact that 
some one else is the author of " unfounded statements " than myself! 

Let us see if we cannot offer evidence which is all " that could rea- 
sonably be required to decide a scientific question of this kind ? " 

I said that : 
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"This germ according to Koch's 'classification, is a bacterium. 

" It is ovoid; its polar portions (or extremities) being differentiated 
from the middle of its body by staining quite intensely ; while the 
intermediate portion does not take up any color, when the applica- 
tion of the coloring material has not been too intense.'^ 

Now, I ask any fair-minded person, if the above description cor- 
responds to the object described by Salmon above, or confirms his 
statement of his new microbe with which he worked in 1884, of 
which he said : 

" The darker portion is not localized at the two extremities, but i& 
of uniform width around the entire circumference of the oval/' 

Does it not rather entirely contradict Salmon's assertions of his> 
observations in 1885, or far better, describe another organism? Does 
it not positively assert that the polar portions or extremities are 
stained ; which he says, was not the case with regard to his " new 
microbe" of 1885, and quotes, in evidence of his assertion, its differ- 
entiation in this regard, from " the bacteria of septicssmia in rabbits,'^ 
which he negatively asserts is stained in both poles, in order to show 
that his " new microbe" of 1885 does not stain in such a manner, but 
is only marked by a fine line of staining of uniform width around 
the entire circumference of the oval ? 

In other words, he wishes us to understand that the body of his 
"new microbe" did not stain at all. 

My readers must constantly bear in mind that it is the discovery 
of this "microbe" of 1884, which Salmon claims my discovery (of 
1886) has "confirmed." In the Breeder^ Gazette of November 11, 
1886, Salmon says: 

"There is an error [only one?] in the report of 1885, p. 186, where 
the statement is made that this germ liquefies gelatine rapidly." 

He next tells us that "this germ of 1884 was lost for a long time,"^ 
and the place taken by his old but neglected friend, a "micrococcus.'*' 

Next he savs : 

" This microbe which I then called a micrococcus." (! ! I) 

He did no such a thing ! 

The above is an example of one of his "unfounded statements.'^ 

He did say (Report of work done in 1884, second annual report 
of the Bureau of Animal Industry, page 186): 
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"Anticipating somewhat the conclusions which we arrived at later, 
concerning this puzzling disease, we must say at this point : That we 
no longer consider a micrococcus to be the cause of all outbreaks of 
the disease known as swine plague/' 

He did say (page 229 of the same report) that " this microbe prob- 
ably (!?) belongs to the genus bacterium '' which is not the coccus spe- 
cies by any means. 

But to return to the Gazette article. 

The lost child was found again ! 

Salmon says " it was not encountered again in the outbreak of 
swine disease until the present summer^' — 1886. 

He tells us how ! 

"Several months ago (in 1886) we (Salmon, etc.) obtained from an 
animal supposed [why not knowri ?] to be affected with hog cholera, 
but which had peculiar lesions of the lungs [what were they ?J a figure 
eight organism. This germ we have since found in other outbreaks 
of swine disease. * * The microscopical characters of this^germ, so 
far as we have studied it, are identical with those of the fowl cholera 
microbe, and I believe (1 ! !) it to be the same germ which I described 
in my report of 1 884." 

Why "I believe?" 
Now, hold ! 

Salmon has described in his report of 1884 a micrococcus or 
diplococcus. (See Fig. 2, Plate I.) 

When it "was encountered again," however, he says of it: 

It is what has been called a figure eight organism, which stained 
at its two extremities, and appears to be identical with the microbe of 
rabbit septicaemia." (! !) 

As to the identity between the objects described by Salmon as a 
figure eight, illustrated in his report of 1884, or that in the report of 
1885, with that seen and described by myself, there is not the slightest 
resemblance in the coloring or description, so that knocks the bottom 
out of the identical priority question, if nothing else does. 

A figure eight is constricted in the middle, while the one pictured 
by Salmon (in 1885) is an elongated oval, the ends being more blunt 
than rounded (see report) ; there is no coloring at either extremity ; the 
internal space is clear, corresponding to his description. 

That seen by me is an elongated oval with round ends, the two 
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■ends coloring dark blue in an appropriate color; the center remains 
uncolored; under certain treatment the two colored ends are connected 
by a delicate line of colored material, leaving a clear center. If^ the 
reader will take a white bean of an elongated oval shape and paint 
both ends and a portion of the sides of outer cuticle blue, and leave 
the center of the body untouched, he will have as clear an idea as is 
possible to give of this organism. There is absolutely no constriction 
of the center, as in a figure eight, in the fully developed organism. 

Now, let us see how long ago those "several months ago^' were, 
which he tries to place back in 1884, by asserting that the lost germ 
was found again. 

He is a very poor hand at covering his tracks ! In the Ameinean 
Veterinary Review of August last (1886), is the conclusion of several 
articles by Salmon, which are entitled, "Why Pasteur's Vaccine 
Pails to Prevent Hog Cholera.^' He there refers to the report of the 
Imperial Board of Health of Germany, in which is the original com- 
munication of Prof. Schiitz upon the bacterium of the Grerman 
^^Schweineseuche." This report was in my hands December, 1885, 
though I do not know when Salmon received it. 

In the article in question, Salmon says : 

" We commend that (the above) to the careful consideration of the 
gentlemen who have felt so certain that we were wrong in making a 
distinction between ^rouget' and hog cholera. 

"And we tender the gratuitous observation that it would still be 
premature to jump to the conclusion that even the German schweine- 
seuche is identical with our hog cholera.^' 

It is easy to be seen then, that so late as August, 1886, Salmon 
did not have any idea of claiming anything "identical^' between his 
micrococcus of 1884 and the germ first described by Schutz, and for 
which I was the first to claim apparent microscopical identity for 
one found in the swine disease in this state. 

It is also easily to be seen that had not Salmon felt his position in 
danger ; had he not really known his scientific structure was fast crumb- 
ling to pieces ; that we would not have heard anything from him about 
the work done at the State University of Nebraska. 

For ten long years he has been at work — at what? 

Let Salmon show ! Let him show what he has done that has been 
an iota of value either to his country, his profession, or science. 
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Salmon, wlien so desirous to claim that I have "confirmed" the 
identity of his micrococcus of 1884, seems to entirely forget that he 
"was very careful not to claim any identity between that same germ of 
1884 and Schiitz', only August last— 1886. 

Before proceeding to the discussion of Salmon^s latest report upon 
the American swine plague, it becomes necessary to draw attention to 
one fact, viz.: That up to 1886, we have direct evidence that Mr. 
Salmon knew of but one porcine pest aflflicting the swine of the 
United States, and that that disease has been continually spoken of as 
*' swine plague" by him, although in his first report he also used the 
popular term " hog cholera." 

In the report of his investigations of swine plagu'^ in 1885, the 
annual announcement of which bears the date of 1886, but which 
was issued in the summer of 1887, we are informed that Mr. Salmon 
has been mistaken during these ten years of employment by our gov- 
ernment, and that instead of one we have to bear the burden of two 
ewine plagues, but we will let him speak for himself. 

Comparative Resume of Mr. Salmon's Views upon the 

Swine Plague. 



Salmon's views on swine 
PLAGUE from 1878 TO 1886. 

1878. "Considering all the 
facts, there can be no doubt that 
these animals all died of a general 
disease, a disease not caused by 
changes in any si;igle organ ; but, 
on the contrary, a disease which 
caused all the various organic 
changes observed." p. 435. 

1880-81. "By the investiga- 
tion carried out in 1878 many 
important points and long con- 
tested questions respecting this 
disease may . e regarded as defi- 
nitely settled. 

"Among the more important of 
these, I particularize : 

"1. The great epizootics 
among swine in the West and 
South are the result of one and 
the same disease. 



salmon's views ON SWINE 

PLAGUE, 1886, 1887, 1888. 

"In view of the results of in- 
vestigations which have shown 
the existence of two distinct dis- 
eases in swine, perhaps of equal 
virulence and distribution, a 
change in the nomenclature be- 
comes necessary in order to avoid 
any confusion in the future. 
Since these two diseases have 
been considered as one in tlie- 
past, and the names swine plague 
and hog cholera have been ap- 
plied indiscriminately, we prefer 
to retain both names with a more 
restricted meaning. 

"Usino^ the name hog; cholera 
for the disease described in the 
last repv)rt as swine plague, which 
is produced by a motile bacte- 
rium. 
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"And applying the name swine 
plague to the other disease (only 
lately discovered) the chief seat of 
which is in the lungs. 

** This change is the more de- 
sirable since recent investigations 
have shown that the latter disease 
exists in Germany, where it is 
called swine plague/' p. 603. 



" 2. The symptoms and more 
apparent lesions of this are defi- 
nitely settled/' p. 13. 

1883. "This disease (swine 
plague or hog cholera) is still very 
prevalent. We know our enemy, 
but have not conquered him.( !!) 
The mortality from this pest con- 
tinues unabated." p. 56. 

1884. "In former reports I 
have given the details of experi- 
ments, which, if correctly stated, 
demonstrate beyond question that 
the microbe of swine plague is 
a micrococcus." p. 221. 

"Having obtained such results 

* * * I cannot but con- 
clude that swine plague is due to 
a micrococcus." p. 225. 

1885. "Swine plague is 
caused by a specific microbe mul- 
tiplying in the body of the dis- 
eased animal." p. 229, 

To make my own position plain I must say : 

1. That I unequivocally deny that there are two distinct diseases 
of swine which have been known heretofore as one disease. 

2. I deny that there are two distinct germs causing two distinct 
diseases known by either of these names. 

3. I positively assert that Salmon's assertion of a distinct germ 
for the disease which he now calls hog cholera is erroneous, and that 
the description of that object is a forgery ; that it does not exist or 
occur in any form of the American swine plague, and that neither 
Salmon nor anyone else can demonstrate the presence of that object in 
the tissues or blood of any hog that has died of swine plague in any 

^part of this country, if the examination is made before cadaveric 
changes have taken place. 

4. That the object described by Salmon as the germ of the hog 
cholera cannot be cultivated from the tissues of any animal that has 
died of hog cholera or swine plague. 

5. That up to the time of the issue of the report of the department^ 
for 1885, Salmon never knew of Li;t one disease to be called swine 
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plague — that up to that tirae be considered the micro-organiamal cause 
of that disease to he a micrococcus, and that only — as may be seen 
by reading the following passage from the report of 1886: "Antici- 
pating eomewhat the conclusion which we arrived at later concerning 
the real c-anse of this puzzling disease, we must say, at this point, that 
we no longer consider a micrococcus as the cause of all outbreaks of 
the disease known as swine plague," p. 186 — and this assertion he 
reiterated as late as November, 1886, and vet he claims to have 
discovered the true germ of Bwine plague in "Ji. ,-, 1886," — (Am.Vet. 
Review, April 1888) — but that is an after-thought, as the reader will 
easily convince himself. The interesting question now comes to 
mind, what has become of those outbreaks of swine plague that are 
caused by that micrococcus? They were not mentioned in the report 
of 1885, and no allusion is made to them in that of 1886, notwith- 
standing the fact that Salmon spent all his time from 1878 to 1885 
in discovering that micrococcus and defending its position as the cause 
of American swine plague. 

All that time was wasted. Thousands of dollars were wasted in 
doing — nothing ! When then did Salmon discover that there were two 
different diseases caused by two different germs that were heretofore 
known as hog cholera or swine plague? 

After German investigations had shown him that a germ having 
apparently the same appearance as that described by Detmers as far 
back as 1880 was the cause of a German swine plague. 

Why then did he not accept the Germans' description of that, 
germ? 

Why did he manufacture a description of an object which he can^ 
not, nor anyone else, derive from the tissues of the swiue that have 
died from the American swine plague? 

The answer is easy ! To pose as the original and only investigator 
on animal disease in this country ! 

Salmon^'s description is not that of a germ at all, it is that of a 
Bpore, as everyone who knows anything of bacteriology must admit, 
who reads the description and studies his plates. 

Salmon denies that the bacteria of the American swine plague 
develops spores, so that be knocks the bottom out of any argument 
in that direction for the present. See page 611, Report 1886, where, 
he says : 
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"All the facts brought out by the study of this bacterium lead to 
the conclusion that a distinct spore state does not appear either within 
the animal body or in nature/' 

The writer must endorse that assertion at present in the face of 
some very positive natural facts which strongly point to the proba- 
bility that a permanent spore may be developed by this germ under 
certain unknown conditions. 

According to Salmon, then/ we have two distinct porcine diseases in 
this country, both having approximately " Equal violence and dis- 
tribution.'^ 

He gives two reasons for this assertion : 

1. That they are caused by two distinct germs. 

2. That the pathological lesions are different; so different that 
one can easily distinguish one disease from the other. 

The first or hog cholera is an enteritis. 

The second is "pneumonia," or as he S]^)eaks of it, "a chronic 
pneumonia." 

Why Salmon should designate this disease as a "chronic pneumo- 
nia," is something beyond comprehension unless it was an effort to 
•appear original, as Schiitz had defined the Grerman disease as an 
^' acute, infectious pneumonia." 

A disease that generally kills in ten to twenty days cannot be called 
^^ chronic" by any means, though there may be many cases in which 
the pneumonia may become chronic and the animal finally die of 
marasmus or general emaciation, but there are other things playing a 
role in the performance than the inflammation of the lungs. 

We must now return to Salmon's first condition for the differentia- 
tion of hog cholera from swine plague, viz. : 

The germs are different. For the description of his germ of hog 
cholera he refers us to his report of 1885, where he says: 

" When stained for from one to two minutes in an aqueous solution 
of methyl-violet, they (the germs) appear as elongated ovals, chiefly 
in pairs. The greater number present a center paler than the 
periphery. The darker portion is not located at the two poles," etc. 
p. 212. 

I desire to call attention to the fact that Salmon admits that some 
•do not present a center paler tlian the periphery, and also that he is 
positive in assei'ting that the darker portion is not located at tlie two 
poles. 
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It has been previously said that the above is ai description of a 
spore, and out a germ, and Salmon's illustrations in both the reports 
of '85 and '86 will bear out that assertion,. 

Of this nonentity of Salmon's, the writer said: 

"If Salmon knows anything of the chemical affinities of bacilli, 
cooci, and bacteria, except spores, he knows that the description which 
he has given of this new microbe does not apply to any known form 
of bacteria, but to spores." 

He aeeras to have then felt that he was treading upon dangerous 
ground in issuing such a descriptioo, for on page 196 (1885) he says : 

"The pale center was very distinct, suggesting very strongly of 
spores." 

To which the writer added : " What, then, is the distinguishing 
characteristic of spores" ? 

Hueppe, one of the most able authorities, gives as the generally 
received definition as follows : 

"That by the employment of aqueous or diluted alcoholic solutions 
the spores do not color." 

Their outside cuticle does, however, and that is just the object 
which Salmon has described. But the bacteria of hog cholera do not 
develop sjxjres ! 

Salmon was just as sure there was but one hog cholei-a in the 
country and that that one form was caused by a micrococcus up to 
1885 as he was tiiat that same hog- cholera or "swine plague" was 
caused by a specific microbe, and that "this microbe belongs to the 
species bacterium," in '85, as he now is that there are two causes of 
swine plague and two diseases. 

What dependence can be placed on such a contradictory observer? 

The records of scientific investigation can be searclied in vain for 
such a mass of contradictions as appear in Salmon's publications. 

We must again call attention to Salmon's description of the manu- 
factured germ of 1885: 

" The darkei' portion is not located at the two poles as in the bac- 
terium of septiciemia in rabbits." p. 212. 
In the report of 1886 he says : 

" In most forms there is a slightly thicker border at the ends than 
at the sides of the short, rod-like bodies." p. 610. (See Fig. 2, Plate I.) 
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Here is one concession ! 

The ends do stain more than the sides ! 

This time we have no qualification about the ends staining some- 
what. It is not "the greater number," which "present a center paler 
than the periphery," but "in most forms there is a slightly thicker 
border at the ends than the sides." 

The reader will be kind enough to remember that Salmon has as- 
serted that there are two distinct swine plagues in this country caused 
by two distinct germs. I will now give evidence that he is not sure 
on this question, as well as show further contradictions of let most 
disgusting character. 

Early in March, 1886, he sent a Dr. Rose to Nebraska to make 
observations as to what was going on here, but ostensibly to collect 
material for study in Washington. It seems pretty expensive work 
to send a man that distance to gather specimens from ten hogs, when 
some one on the ground could have done it equally well in the manner 
it was done. Had Mr. Rose been supplied with cultivating tubes 
and a spirit lamp, and even instructed how to use them, he riiight have 
done himself some credit. As it was, "in only one case was the result 
successful." Page 623, 1886. 

Of these results Salmon says : 

"This new microbe, identical morphologically with the bacterium 
of hog cholera already described." — Ibid. 

How then could it be a new microbe ? 
Again he says : 

" The disease caused by this germ, in its duration, symptoms, and 
lesions in rabbits and mice, cannot be distinguished from that caused 
by the bacterium of hog cholera." p. 627, 1886. 

Again that 

" These lesions (in hogs this time) were as intense as any produced 
by feeding hog cholera bacteria obtained in the East," and the "iden- 
tity of the two bacteria from Nebraska and the East was thus com- 
pletely established." Ibid. 

The above assertion is positive. The diseases are identical accord- 
ing to Salmon. On the same page, however, Salmon is not so positive 
about this, for he says : 

"A liquid culture of the blood seemed a pure culture of a motile 
oval bacterium resembling closely the bacterium of hog cholerii." (I) 
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On liie next p;ige, fi2S, 18SG, Salmon proeooda to givo tiie "differ, 
ential characters of the hog cholera bacterium from Nebraska," of 
which he hail said on the previous page that " the identity of the two 
bacteria from Nebraska and iheEast was thus completely est abl railed." 

How. then could there possibly be any "differential character" on 
the part of the Nebraska germ? 

It will be interesting to learn what these "differential characters 
of the hog cholera baclcriiira from Nebraska" were: 

"The bacterium, when stained on cover-glass preparations from 
the spleen and other viscera, closely resembles the one found in the 
disease prevalent in the Ea.^t, so that it is impossible to dintingnish 
them in this way. Both slain well in an aqueous solution of methyl- 
violet in from two to five minutes, and show a well-staiued nari^ow 
periphery around a pale center. This may be due to the presence of 
a dense envelojie oba meting the ioward movement of tliG coloring 
matter. 

"A few minor differences revealed in the various culture media 
indicated that the two microbes were not alike in every way. 

"The first difference was observed in liquid cullnres. Within 
twenty-four hours after inoculation from the spleen or blood the 
culture liquid became turbid, and upon its surface a complete mem- 
brane was present in nearly every case. This whitish membrane is 
not homogeneous, but made up of patcht^ of varying thickness, and 
when shaken, slowly settles to the bottom in lumi^s and flooculi. The 
microbe of Eastern outbreaks does not form a membrane within sev- 
eral days after inoculation, and then only when the tube remains 
perfectly quiet. It appears as a whitish ring attached to the glass, 
and is rarely found covering the entire surface. When a number of 
successive inoculations arc made a week apart the later cultures are 
quite apt to form membranes after a few days' standing. Thus one 
microbe forms a membrane very speedily ; the other only occasionally, 
and then quite tardily. 

"In these liquid cultures both exhibit, during three or four days 
after inoculation, very active spoiitaneous movements. Sometimes 
masses of five to ten bacteria may be seen moving actively to and fro 
and at the same time revolving about themselves. 

" In the same culture liquid the microbe from Nebraska seemed to 
grow more vigorously, so that at the end of two or three days the 
liquid became turbid, and the deposit in the bottom of the tube was 
very abundant after one or two weeks. 

"Both fail to liquefy gelatine. A very slight but significant differe 
ence was observwl in thiM medium also. It was found that when lin- 
cultures were made on plates of gelatine, in order to test the purity of 
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liquid cultures, the microbe from Nebraska failed' to develop^ while 
the microbe from, the East invariably grew as^ described in the pre- 
ceding report. This observation was made so uniformly with every 
culture that it became later a means of distinguishing the two forms 
when the cause of this behavior became known. Such lines, after a 
few days, appeared as an aggregation of mere points under a 1-inch 
objective, and did not enlarge, or else there wa& no indication of any 
growth whatever. 

" In gelatine the bacterium from Nebraska grew very well both on 
plates and in tubes, and the bacterium from the East grew much 
better than in the previous preparation of gelatine, thus showing that 
an alkaline medium is best for the bacterium of hog cholera, and that 
the Nebraska variety is by far the more sensitive, and fails to multiply 
unless the reaction is fairly alkaline. On gelatine plates the colonies 
are somewhat darker and more coarsely granular when viewed by 
transmitted light than those which develop from the Eastern variety. 

"On the surface of beef-infusion peptone agar-agar, made slightly 
alkaline with potassium carbonate, both bacteria grow very vigorously 
when kept in the incubator at 95° to 100° F. On potato both grow 
as a dirty straw-colored layer at the ordinary temperature, so as not 
to be distinguishable/' 

This is contradicted as to the hog cholera germs by Salmon's re» 
marks in his report of 1885, where he says t 

"On boiled potato the bacterium grows very well. It seems to he 
a far better substratum than beef infusion peptone gelatine. The 
bacterium manifests growth by first staining the white cut surface of 
the potato at the place of inoculation with a chocolate color, gradually 
turning quite, dark and spreading over the ^entire surface. In the 
latter stage it resembles the discoloration frequently observed OD 
boiled potatoes standing for a day or two* The growth itself begins 
in the form of small round masses which gradually unite into a patch 
jmm ^Q imm thick. This patch spreads slowly by lateral extension 
and its straw-colored, slightly greenish surface contrasts strongly with 
the dark, bluish-red background of the potato. This description 
applies to growth at a temperature of 65° to 80^ F. In the incuba- 
tor, at 95° F., the multiplication was unore rapid and abundant.'* 
p. 215. 

" From the comparative plate cultures and from potato cultures^ 
both bacteria, when inoculated into liquid media, showed the char- 
acteristic difference already mentioned. On the following day one 
culture would be covered with a membrane, the otlier not. In milk 
both multiply without producing any microscopic cliange." pp. 628-9 
—1886. 
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With such essential points of differentiation between two micro- 
organisms, how could Salmon have said that "the identity of the two 
bacteria from Nebraska (1886) and the East (swine plague 1885; hog 
cholera 1886) are thus completely established"? 

salmon's new swine plague germ. 

In the letter to the Breeders^ Gazette, Salmon wrote : 

"I am glad to see that Dr. Billings has confirmed my work <•£ 
1884 by stating that he has discovered a germ wliich exactly corre- 
sponds in its microscopical appearances to that discovered and described 
by Schiitz in the Sehweineseuche of Germany.'' 

The germ described by Salmon in his report of 1885 in no way 
corresponds to that discovered and described by Detmers, Schutz, or 
myself. 

Above he has said that Dr. Billings has confirmed his work (not 
report) of 1884. 

In this report he seems to have forgotten all about that observation^ 

In this report he says : 

"Although the investigations concerning the nature of this microbe 
are scarcely begun/' etc. p. 659, 1886. 

How then could he have described it in 1884 ? 

On page 618 he admits that somebody has found the bacterium of 
his swine plague before him, but in a very peculiar manner for am 
honest investigator. He says : 

"In view of the fact that another bacterium [he is wrfting about 
his h. c. humbug at the time] has been recently found associated with 
lung disease and is probably the cause." 

If, then, Salmon's investigations " are scarcely begun," and as it is 
the germ discovered by Dr. Billings alluded to above of which he 
speaks, how in the name of ordinary intelligence could my work con- 
firm that of Salmon in 1884, the very trustworthiness of which he 
now shatters all to pieces? How then could he have said he discovered 
it in July, 1886 ? 

Salmon's study of this germ can certainly be "scarcely begun," if 
we are to judge from his very meagre description, but this m.uch we 
will quote : 

"The two extremities of the longer axis are deeply stained. Be- 
tween these colored masses a transverse band remains transparent 
without any color." p. 671, 1886. See Plate 1, Fig. 5. 

6 
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I have already given the following sliort description of the appear- 
ances of this organism : 

"This germ, according to Koch's definition, is a bacterium. It is 
ovoid, its polar portion being differentiated from that in the middle of 
its body by staining quite intensely, while the intermediate portion 
does not take up any color when the application of the coloring ma- 
terial has not been too intense. It colors best in methyl- violet, 
gentian-violet and methylen-blue, in the order named; also well in 
nielhylen -green, but not so well in fuchsine, and not at all in dahlia 
or negrosin : i, e., micro-morphologically it bears a marked resem- 
blance to the organism described by Loeffler and Schutz, of Berlin, as 
the cause of the German *Schweineseuche' — swine plague." 

Let us see what Salmon says in another place, where we find a 
description of this new germ : 

"One grew in both tubes, which was more carefully examined, be- 
cau e it resembled the bacterium of hog cholera very closely. When 
Siained, however, each individual is resolved into a pair of ovals, or 
very short rods with rounded extremities. A deeply stained narrow 
borJer surrounds a comparatively pale body." 

Of the other germ, Salmon wrote the same. 

" The darker portion is not localized at the two extremities, but is 
of uniform width around the entire circumference of the oval." Re- 
port 1885, page 312. See Figs. 3 and 4, Plate 1. 

Salmon seems to have remembered this contradiction, so he corrected 
himself at once as follows: 

*' There seems to be slightly more stained material at the two ex- 
tremities than in the bacterium described in the last report." Page 
661, 1886. See Figs. 3 and 4, Plate 1. 

The reader will observe that Salmon is not sure about this. It 
"seems to be" so, but a glance at his illustrations will show some- 
thing more than a "seeming" difference in this direction, and above 
he has told us that "the two extremities of the longer axis are deeply 
stained." This is not "seems to be, or slightly." 

The original discovery of the germ of swine plague does not belong 
to me, however, but to Dr. Detmers of the agricultural college of 
Ohio, and was made in 1879, who gave a very fair description of the 
object, though mistaken with regard to the vital phenomena. 
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SALMONS CONTRA DICTIONS WITH REGARD TO THIS GERM. 

The first description of it is in connection with eiyht post-mortems 
made in Illinois, and described on pages G60-661, of which he says : 

"Besides the cultures mentioned in the autopsy notes at least ten 
others were made at the time. * * None of these showed any 
signs of growth." 

What shall we say then when a few lines further down the page 
we read : 

" We will now proceed to a description of the bacteriological in- 
vestigations of cultures, ' none of (which) showed any signs of growth,' 
yft in two tiil)es inoculated from No. 6, two microbes were found 
which deserve attention." {! !) 

The next line is interesting. 

"One (germ) grew in both tubes which was more carefully exam- 
ined because it resembled the bacterium of hog cholera very closely." 

Salmon will now tell us how "closely." 

In his summary he tells us that tlie "bacterium of H, C." is 
"motile in liquids" while that of swine plague is "nou-motlle in 
liquids," — p. 674, Ibid. "No spontaneous movement can be ob- 
served," — p. 672; see also p. 682, where the same differentiation is 
pointed out. 

The fact is, the true germ of the American swine plague, the one 
■described by Detniers and the writer, has a modified motion in fluid 
cultures, and Salmon knows it and has recorded it, a.s may be seen in 
the following quotations, although they directly contradict his pre- 
viously quotetl assertions. On page 661 he says of the germ which he 
says is "non-motile in liquids," that "in liquids it is actively 
motile." On page 662 he again says: "In one of the tubes just 
described a motile bacterium ♦ * * * " which has reference to 
the i-Bme germ. Then why did Salmon suy that it was "non-motile"? 
The reason is easy to discover. 

Because Sriiutz liad ?aid I he German organism of "Schweineseuche" 
liad no independent movement in blood drops, which is not saying 
that it does not move, and Salmon this time ialls baek on Schiitz for 
support, and has therefore proclaimed the two diseases identical. 
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FURTHER EVIDENCE. 

In his summary showing the difference between his manufactured 
germ and the true germ of the swine plague, Salmon says that the 
latter *' fails to grow on potatoes'* (p. 67'1), in order to distinguish it 
from the former, which grows luxuriantly on potatoes, but he appar- 
ently forgets that on page 661 of the same report (1886) he had 
already written of this same germ of which " the growth on pota- 
toes fails,'* that on "potatoes a thick straw colored shining layer 
of nearly smooth surface forms, which grows very vigorously and 
gradually covers the entire surface of the potato." 

This is correct, and his illustration of such a growth, which, how- 
ever, he ascribes to his imaginary germ, exactly corresponds to that 
observed by me for the true germ, but I have used the term "coflee 
colored *' to describe it, which is the color he gives in his illustration, 
and not " straw-colored.*' 

In this regard it may not be uninteresting to note that Loeffler says 
that the germ discovered by him does not grow on potatoes, although 
he made a number of attempts, and that Schiitz claims that that germ 
is identical with the one which he has shown to be the cause of the 
Grerman swine plague, but not entirely with good reason. It is singu- 
lar that Schiitz does not mention a thing about the growth of his germ 
on potatoes. The germ of the Grerman swine plague does grow on 
potatoes, and so does that of the French . (See proof later.) 

Attention has already been called to Salmon's paying that his germ 
of swine plague fails to grow on potatoes, while that of his hog chol- 
era does grow on them. Hence I desire to call attention to another 
unwarranted statement, which follows on the last quotation from him, 
where he says the germ of swine plague does grow on potatoes, and 
then tells how this growth differs from that of his hog cholera non- 
entity in the following words : 

"This growth is brighter in color and more abundant than appears 
in the potato cultures of the bacterium of hog cholera." Ibid., 1886^ 
p. 661. 

That should settle the potato question. 

Why did not Salmon show this differentiation in his plates? 



Frank S. Billings. 



OTHEn CONTKADirriONS BY SALMON. 

Witb regard to tbis bacterium of swine plague, Salmon again Bays 
" That it was not the bacterium of hog cholera was shown by an 

utter want of pathogenic properties when inoculated into mice and 

rabbits."— Ibid., 1886, p. 66-2. 

On page 663 of the same report he says, of the same object: 

"This microbe was therefore fatal to mice, rabbitts, and pigs. 

"Rabbits, mice, and pigeons were thus shown to be susceptible." 
Ibid.. 1886, p. 665. 

"Mice destroyed, but not invariably, in two to six days." Sum- 
ma 17, p. 674, 1886. 

" In rabbits inoculation destroi's life in from three to six days." 
Ibid." 

There is more evidence of this kind, but it is unnecessary to quote it. 

I must also deny another assertion of Salmon's, which is, that the 
true germ of the American swine plague, or his pneumonia germ, 
causes sclerosis of the liver. It does not. 

The correctness of my assertion is well shown by the following quo- 
tation, which shows his utter want of any knowledge of the principles 
of pathology. He says : 

" There was, moreover, a partial sclerosis of the liver in most of the 
animals examined, which we never encountered in hog cholera. 

" We must remember, however, that of these eight cases five were 
killed, perhaps in the earlier stages of the disease, before the lesions 
were well marked." p. 661, 1886. 

^ I will only say that any one who knows anything about interstitial 
inflammation of the liver knows that it is absolutely impossible for it to 
occur and be caused by bacteria in the early stages of a disease of not 
over twenty days' duration, even in protracted cases, 

Salmon never saw one single case of sclerosis hepatis due to any 
bacterium connected with tlie American swine plague 1 

The terrible looseness and inaccuracy which characterizes this report 
of our "Chief of the Bureau of Animal Industry" has been pretty 
well illustrated, but to complete the picture the following quotation is 
appended : 

"The failure to produce the disease in even a small proportion of 
animals by the injection of liquid cultures raised the question whetlier 
the cultivation in il^lf did not attenuate the bacteria. (?) Consequently 
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two experiments were made by inoculating with blood directly. Nu- 
merous gelatine cultures of heart's blood had demonstrated the very 
small number of bacteria compared with the number present in the 
spleen. 

"September 10. — A pig dying with the disease was killed, the heart 
carefully exposed, and the blood drawn with a disinfected hypodermic 
syringe. Nos. 329 and 333 received subcutaneously 5** each, one-half 
in each thigh. No. 329 in a few days lost its appetite; became weak 
and stupid. Found dead October 5 ; slight local swelling at the 
points of inoculation; superficial inguinals greatly enlarged; hypo- 
static congestion of lungs; complete necrosis of mucous membrane in 
CfiBCum ; large, scattered ulcers in colon, showing as whitish patches on 
serous surface, and encircled by a crown of enlarged blood-vessels ; 
bacteria in spleen. 

" No. 333 slightly ill for a time ; fully recovered. Died December 
2 with no other lesions than engorgement of liver. No signs of former 
ulceration.'' pp. 616-17, 1886. 

The above certainly "raises" the question how a "fully recovered 
pig" could die so suddenly ; and again, how "signs of former ulcera- 
tion " could be seen in a " fully recovered pig," that was but "slightly 
ill for a time." The careful reader of the preceding quotations must 
now be ready to admit the following facts : 

1. That, according to Mr. Salmon, the cause of swine plague from 
1880 to 1885 was a "micrococcus," the evidence furnished being all 
that could be required to decide a scientific question of this kind. 

2. That, according to the same authority, there was still but one 
swine plague in this country in 1885, the cause of which being his 
"new microbe," as he "no longer considered a micrococcus to be the 
cause of all outbreaks " of that disease. 

3. That, according to the last report of the Chief of the Bureau of 
Animal Industry, there should be three swine plagues in this country, 
as he has described in that report three microbes, which have differen- 
tial characteristics which distinguish them from each other, viz.: 

a. The swine-plague-hog-cholera article of 1885—86. 

b. Mr. Rose's peculiarity from Nebraska. 

c. The true germ, which, it will be shown, these people have never 
demonstrated as existing. As the reader may be inclined to doubt the 
above, we commend him to the following quotations : 

Salmon says : 

** The appearances and morphological differences of the microbes 
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disMveretl in hog cholera and in the infectious pneumonia which we 
now call swine plague, are iUustrated hy the photo-micrographs repro- 
duced ill Plates VII., VIII., and IX. 1. The microbe of bog chol- 
era is seen in Plate VII., Fig, 1, as it appears iu the tissues of the 
body. Most of the germs in this case are sufficiently elongated to be 
clawed as bacilli, Iu cultures where more rapid multiplicatiou occurs 
the microbe ia shorter and assumes au oval form (Plate VII., Fig. 2). 
2. The microbe from the Nebraska outbreak of h(^ cholera, referred 
to above, maintained a distinctly rod-like form, however, even in 
liquid cultures (Plate VIII,, Fig. 1). 3. The micrococcus of swioe 
plague, wbicli is plainly oval iu the tissues and iu tlie blood, as shown 
in Plate IX., Figs. 1, 2, lH.Tomes very nearly or quite spherical iu 
liijuid cultures (Plate VIII., Fig. 2). [False as talse can be. See 
Salmon's illustration.] This is also very nearly the form seen iu 
gelatine cultures." p. 674, 

As the master is, so must the assistant be. We find this melan- 
choly farce is endorsed by Dr. Theobald Smith, as follows: 

"A course of lectures has just been given at Cornell University on 
' Pathogenic Bacteria and their Relation to Hygiene,' by Thtobald 
Smith, M.D., of the class of 1881, Chief Assistant iu the United 
States Bureau of Animal Industry. The lectures were largely attended 
by the faculty and students, and were supplemented by a paper before 
the Agricultural and Natural History Societies on the three diseases 
which are commonly confounded under the terra 'swine plague,' hut 
which Dr. Smith has shown to be caused by three distinct germs." — 
Rural JVew Yorker, June, 1887. 

FURTHER EVIDENCE OF ME. SALMOS's UK RELIABILITY. 

Having conclusively sho^^n that no such organism as Mr, 
Salmon's "Bwine-plague-(1885) bog-eliolera" psychosis exists in the 
porcine pest of America, and as conclusively demonstrated that Imt 
one porcine pest exists iu this country, it nuw remains to show, uikI 
from Mr. Salmon's writings, again, that he does not give a particle of 
evidence which can be relied upon "to decide a scientific question of 
this kind," showing that he ever exjierimenled with or even saw tliu 
true germ of swine plague. 

On the other hand he does give most conclusive evidence that he 
never has seen it or experimented with it. 

It will be remembered that this oi^anism is the true germ of swine 
plague, and that Mr. Salmon claims it is not, but that it causes a 
"chronic pneumonia" in a di?cii.-c of less than (vvu weeks' duration 
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at the extreme, when reeovery does not oceur. According to Mr. 
Salmon, "it is a disease in which the principal lesions are to be found 
in tlie lungs." 

It will also l)e remembered that this Mr. Salmon cried very loudly 
at the meeting of the United States Veterinary Association, March 
last, for proof that the swine plague is an extra-organismal infection. 

Now I ask for proof from Mr. Salmon that he has ever ex})eri- 
mented with the true germ of swine plague, or that of his " chronic'* 
pneumo-psychosis ? 

I ask him, " Where are the records which demonstrate this propo- 
sition put forth in such explicit terms " ? " Have you seen them " ? 
*' I have not " ! 

And, what is more, I cannot find them ! With his forged germ Mr. 
Salmon gave us records of experimental inoculations which, if ever 
made, go to show that both the pulmonary and intestinal lesions of 
fiwine plague were produced thereby, all of which is false as false can 
be, but for this "swine-plague-chronic-pneumonia microbe" he does 
not even give us that satisfaction. In no single case does he give 
evidence that he produced any pneumonia by inoculating hogs with 
<?ultures of this germ, and, what is more, in no single case does he 
describe any of the induced lesions common to swine plague, but he 
•does introduce a new lesion — a specific lesion — sclerosis, or, as it is 
wrongly termed, "cirrhosis, hepatis." Another "chronic" psychosis^ 
which it is impossible to produce in any such disease as swine plague. 

MR. salmon's experimental EVIDENCE THAT HE NEVER SAW 

THE GERM OF SWINE PLAGUE. 

"Two pigs (Nos. 287 and 289) were inoculated September 11 from 
a culture of the rabbit. Each received beneath the skin of the thigh 
2J^ of the culture liquid. No. 287 became dull and lost its ap])etite 
several days later ; eyes discharging. September 28 the animal be- 
came delirious and ran blindly about the pen ; dead next morning. 
The only observable lesions were local swellings two inches across and 
one-fourth to three-fourths inch thick, with centers which were be- 
ginning to soften. Blood very dark, not coagulated; a few petechise 
on epicardium. The liver was very pale, sclerosed ; the medulla of 
kidney deeply reddened. No. 289 died September 21, after exhibiting 
the same symptoms; local swellings as above, without indications of 
so?'oning; the connective tissue and fat of the whole body of a deep 
yellow color; liver very firm, bloodless, and of a peculiar yellowish 
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reel color tliroiiffliout; ruediilla of kidneys deeply reddened; two large 
cysts in the right one. In neither case was Ihe alimentary tract dis- 
«ised. In both there was cirrhosis of the liver, pi-oducing in the 
second animal a general jaundice. From neither were cultures of the 
inoculated microbe succeaaful, though blood from the heart, the spleen, 
and the liver were used. The tubes remained sterile." 1886, p.p. 
C62-63. 

"Of the two pigs inoculated (Nos. 330 and 331), No. 330, which 
liad received the larger dose (■''"}, died in nine days, after exhibiting 
the same symptoms as those manifested W the two former cases — 
debility, loss of appetite, inflamed eyes. In this animal there was a 
similar condition of the liver, together with a deep yellow staining of 
the connective and adipose tissue generally. Cultures negative. No. 
331 died thirty-five days after inoculation. In this animal there was 
a less pronounced pntholc^ical change in the liver, Ictecus present. 
No cultures were made." p. 665. 

"October 30, two pigs were inoculated with the microbe from 
Geneseo, and an equal number with that from Sodorus, III. The pigs 
received subcntaneously each 5™ of a beef-infusion peptone cnlture. 
Of the four t)nly two died. One of these had been inoculated with 
the microbe from Sodorus, On the third day both eyes were dis- 
charging, tlie animal looking unthrifty and becoming weak and thin. 
It died on the eighth day. In brief the lesions were as follows: Fat 
and connective tissue in general yellowish. Both ventricles of heart 
filled with lai^e washett clots and semi -coagulated blond. Liver very 
firm, of a dirty red-lead color. On cutting into it a gritty sensation 
is transmitted to the hand. Venous stasis of the abdominal vessels. 
Other organs and intestinal tract normal. Cultures failed to detect 
the microbe in the spleen, liver, and blood. 

"No. 363, inoculat"^ with 5" from a cnlture of the microbe obtained 
from Gieneseo, 111., showed inflammation of the eyes a few days after, 
which disap)Teai'ed in a week. At the same time the animal looked 
unthrifty. It had api>arently recovered two weeks after inoculation, 
when it again became untlirifty and weak. The abdomen became 
enlarged and it was unable to rise. Found dead December 27, nearly 
two months after inoculation. At each ]X)int of inoculation on the 
thigh an encj'stcd mass was found in the subcutaneous tissue as large 
as a marble. The contents were softening and inclosed by a fibmns 
wall. Lungs hypostatic. Pulmonary vessels and right heart filled 
with a firm clot. Liver very much contracted, especially the lobes on 
the right, and streaked with depressed lines and furrows. The peri- 
toneal covering on tiie cephalic aspect was very ranch thickened, in 
some places uniformly, in others in a mesh-work corresponding to 
the interlobular tissue. The acini of this side were very small. On 
(he caudal aM]i?i't they were in some pla'.-os very lar^e and bulging. 



90 Swine Plague — 

On section this transition from large below to small above couki 
be easily traced. Gall bladder filled with a thick prune-juice-ooloreil 
bile. Inflammatory adhesion between rectum and caecum. The 
mucous membrane of the large intestine of a dull red color, probably 
due to a passive congestion. No ulceration anywhere to he seen. The 
intestine itself was very much distended with dry, half-digested feces 
of a yellowish hue. Four liquid cultures made from blood of heart 
remained clear. 

"This case is interesting in that the inoculation caused a cirrhosi* 
of the liver, which became indirectly fatal by destroying in great part 
the normal functions of this organ." p. 668. 

"November 18, two pigs (Nos. 374 and 375) received hypodermic- 
ally 5** (one-half into each thigh) of a beef-inlusion peptone culture 
two days old, derived from a gelatine culture (rabbit) about one month 
old. Three pigs were placed with these to determine whether the 
disease was infectious. In both animals two days after inoculation 
the sclerotic became deeply reddened. This congestion was followed 
by discharge, which gummed the lids together for a part of the time* 
In about a week these symptoms gave way and the eyes became jaun- 
diced. The eyes of the three check-pigs were not affecteQ. No. 375 
died November 25, one week after inoculation. The subcutaneous 
connective tissue of a deep yellow color. The points of inoculation 
occupied by cysts filled with a blood-stained serum. Blood black, 
partially coagulated. Hypostatic congestion of lungs. Purplish 
spots beneath pleura and in parenchyma ; some lung worms present. 
Liver very pale, bloodless, very tough. The sclerosis general and 
the contraction of the connective tia«»ue has made the caudal asjiect 
very concave. Removed from the body it resembles India rubber, as 
it retains the same form in whatever position it is laid. Gritty sen- 
ration when cut. The gall bladder filled with semi-liquid, dark brown 
bile, resembling plum juice, surrounding a mass of putty-like con- 
sistency and of the same color. The papillar opening of the common 
(hict into the duodenum contained a plug of gelatinous mucus, and 
when the duct was slit open it contained mucus only. The walls were 
not even bile-stained; the secretion of bile had ceased some time past. 
When the liver was cut the section was of a dirty reddish-yellow 
color throughout; no blood flowed from the vessels; when scraped the 
cellular elements of the acini came away readily, leaving the tough 
interlobular tissue in situ as a honey-conibe<l mass. 

"Sections hardened in alcohol and s^tained in alum-carmine show^ed 
a large amount of connective tissue as compared with the normal 
liver. This increase was general. In the parenchyma of the lobules 
there were circumscribed areas in which the protoplasm of the cells 
stained very feebly, while the nuclei were either shriveled or else re- 
placed by a group of granules. The characteristic trabecular struct^ 
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lire in these areas was more or less destroyed. Almost every lobule- 
examined contained these altered regions, which were situated as a 
rule near the periphery. 

"There was a very marked venous stasis of the portal circulation, 
characterized by an overdistension of the vessels, bringing even the- 
smallest into view. The vasa recta of kidneys very prominent, giving 
the pyramids a bright red appearance. Serum in the abdominal 
cavity of a deep yellow. This yellow tinge is present in the fat around! 
the base of the heart. The urine deep yellow, the mucosa of bladder 
stained with the same color. The urine readily gives, with Gmelin's. 
test, the colors characteristic of the bile pigments. The intestinal 
tract normal throughout, save what changes arose from the general 
stasis of the portal circulation. The stomach empty and coated with 
a viscid mucus. 

"The injected microbe which without doubt caused these lesions 
could not be found. Three tubes of culture liquid were inoculated 
each with three to four drops of the blood from the heart. They 
remained sterile. Bits of spleen and liver about J*^ cube were: 
dropi)ed into tubes. They also remained sterile.^^ p. 669. 

The above includes every particle of evidence recorded by Mr. SaU 
mon in favor of his having obtained the true germ of swine plague^ 
or that it causes a specific pneumonia. 

That he fails thoroughly in demonstrating these facts is self-evident^ 
To have done so he should have 

Ist, Found the bacterium. 

2d, Have cultivated it. 

3d, Have induced pneumonia by inoculating healthy swine with it^ 

4th, Have found it again in the tissues and blood of those swine. 

Neither of these postulates have been fulfilled by Mr. Salmon, for 
if he had had this germ in his hands and cultivated, as he says he 
did, and inoculated all these pigs, he should not only have induced 
pneumonia in some of them, but in all have found the germ again in 
the tissues, for the technical work is too ridiculously easy to permit 
of any such negative results as those reported by this so-called in- 
vestigator. As has been said, he has not done this. 

What he has really done I leave to the reader to decide. It is 
certainly beyond my ability. 

Comment unnecessary I 
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SUMMARY OF SALMON'S CONTRADICTIONS. 

"The following comparative table sets forth briefly the diflferences 
between the bacterium of hog cholera and tlie microbe wliich has been 
found associated with pneumonia in pigs and described in the preced- 
ing pages : 



HOO-CHOLEBA BAC- 
TERIUM. 

•Morphological andbiological 
properties. 

1. Ovals varyiDg in 
length from 1.2»» to 1.8»». 



MICBOBE OF PNEUMONIA. CONTBA DICTIONS AND AB- 



2. Stains aronnd pe- 
fiphery, with a slight in- 
"crease in the width of the 
stained border at the ex- 
tremities; observed chiefly 
in the tissues of animals. 
In cultures may stain en- 
tirely. (See original de- 
iBcription.) 

8. Motile in liquids. 

4. Grows actively on 
potato. 

5. Resists drying for one 
to two months. 

6. Multiplies for a time 
In drinking water and re- 
mains alive at least four 
■months. 

Pathogenic effects, 

' 1. In small susceptible 
•animals subcutaneous in- 
•oculation causes but slight 
locnl reaction. 

2. In mice it always 
produces a disease lasting 
'from eight to sixteen days; 
-spleen enormously en- 
larged ; liver enlarged and 
'Containing numerous foci 
•of coagulation necrosis. 

3. In rabbits the disease 
produced by inoculation of 
-small quantities of culture 
liquid into thigh lasts from 
«ix to nine days. Great 
•enlargement of spleen ; en- 
largement of liver and cen- 
ters of coagulation necrosis. 



Morphological and biological 
properties. 

1. Ovals varying in 
length from .8»°» to 1.2»'». 
(In both species the size is 
very variable, according to 
the stage of growth and 
division and the culture 
medium.) This microbe is 
in general much smaller 
than the bacterium of 
swine plagne. 

2. Stains in process of 
division at the two ex- 
tremities only. 



SUBDITIES IN THS 
SAME BEPOBT. 

Rosens Nebraska germ is 
forfcotten ! 

No evidence given that 
it produces pneumonia in 
experiments. 



3. Nbn-moiile in liquids. 

4. Growth on potato 
fails. 

5. Resists drying only a 
few days. 

6. Does not multiply in 
drinking water, and is en- 
tirely destroyed in a few 
weeks. 

Pathogenic effects. 

1. Local reaction usually 
very severe and extensive. 



2. Mice destroyed, but 
not invariably, in two to 
six days. 



3. Same mode of inocu- 
lation destroys life in from 
three to six days. Exten- 
sive local sero-sangni neons, 
later purulent intiltration 
and thickening ; plastic 
peritonitis; spleen not en- 
larg:*^ 



" In liquids it is actively 
motile." p. 661. ^In one 
of the tnbes a motile bac- 
terium." p. 662. 

*^0n potatoes, a thick 
straw-colored layer of 
nearly smooth surface 
forms." p. 661, "The 
growth is brighter in col- 
or and more abundant than 
appears in the potato cul- 
tures of the bacterium of 
hog cholera." p. 661. 

*'That it was not the 
bacterium of hog cholera 
was shown by an utter 
want of pathogenic prop- 
erties when inoculated into 
mice and rabbits." p. 662. 
" This microbe was 
therefore fatal to mice, 
rabbits, and pigs." p. 663. 

" Rabbits, mice, and pig- 
eons were thus shown to 
be susceptible." p. 665. 
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Local lesion: circnmscribed 
necrosis of muscular tissue. 
Lungs usually have hem- 
orrhagic foci or more ex- 
tensive lobular pneumonia. 

4. Same mode of iuocu- 4. Guinea plgS: some- 
lation destroys guinea pigs what more refractory; ex- 
with a few exceptions. Le- tensive local lesions as in 
sions quite the same as in rabbits; occasionally plas-^ 
rabbits. May live fourteen tic peritonitis;, die in four 
days. to six days^ spleen not 

enlarged. 

6. Pigeons destroyed by 5. Pigeons also snscep- 
large doses. Bacteria in tible to large doses. Bac^ 
internal organs. teria absent from internal 

organs- 

6. No fowls destroyed 6. Large doses kill fowls. 
by inoculation. Very extensive local infil- 
tration and destruction of 
muscular tissue. 

7. Pigs are either not 7. Large doses cause Humbug! Icterus hepa-^ 
affected by hypodermic in- acute sclerosis, of liver, tis is only occasionally 
jection, or else a severe with icterus. seen, but never sclerosis, 
disease follows, character- 
ized by hemorrhages in all 

organs. Bacteria present 
in large numbers in inter- 
nal organs. 

8. Feeding cultures after 3. Feeding cultures pro^ Another misstatement^ 
starving for a day produces duces no effect whatever, as will be shown by most 
extensive necrosis of mu- Page 674, 1886. positive evidence. 

cous membrane of large 
intestine ; inflammation 
and occasional ulceration 
of stomach and ileum. 

The Specific and Only Germ of Swine Plague. 

Having, in previous remarks, shown that Mr. Salmon has not done 
anything in contributing to the discovery of the cau>se and nature of 
swine plague, while he has done everything possible to prevent othe'ps 
from investigating that, as well 83 other animal diseases, it now re- 
mains for us to consider what others have doae in investigating this 
disease. 

The first person to enter upon thje investigation of this porcine pest 
was Dr. Klein, of England, and although he really failed in contrib- 
uting anything of value to its etiology, still it can he easily shown 
that this observer did have the true organism under his eye, but failed 
to recognize it as an independent individuality, mistaking it for a 
vegetative phase, or condition, in the development of another organisnx 
— a bacillus — which he thought to. be the cause. Klein's first inves- 
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tigations wore made in 1876. We have already quoted his latest 
assertions upon this {)oint, but must again do so in this connection. 
Under the heading, " Bacillus of swine plague," he says: 

"In a report to the I^rocal Government Board for 1877—78, I have 
shown that, in this acute infectious disease, the affected organs contain 
a form of bacterium in morphological resi>ect8 identical with bacillas 
subtilis, i.e., consisting of longer or shorter motile rods, capable of 
forming spores; further, that artificial cultures of these bacilli cause 
the disease in pigs after inoculation ; and lastly that mice and rabbits 
become infected with this disease after inoculation with material de- 
rived from the diseased organ of the pig." Micro-organisms and 
Disease, 1885, p. 94. 

Any one who reads the experimental testimony of Dr. Klein will 
become convinced that he did, indeed, produce swine plague in healthy 
pigs by inoculating them with his cultivated material; at the same 
time any competent person, thoroughly acquainted with the results of 
our own and other investigations, will at once become convinced that 
Dr. Klein did not produce the inoculated disease with the bacillua-^ 
*^ identical with bacillus subtilis," because no such micro-organism 
has any etiological connection with swine plague proper in this 
or any other country. Dr. Klein's success, however, is to be easily 
understood by referring to page 97 of the same work, where one can see 
two cuts — figures 63 and 64 — in which he represents an entirely differ- 
ent organism than '* bacillus subtilis," and shows, without question, 
that he mistook the objects here pictured for vegetative forms (spores) of 
that organism, and not for an independent species. We have taken 
the liberty of copying these two cuts in figures 3 and 4, plate II. of 
this report, as well as Klein's illustrations of bacillus subtilis — ^figures 
39, 40, pages 75-6 (Plate II., Figures 1 and 2) of the same work, 
which will at once enable the reader to see that there is no point of 
resemblance between the two organisms described by Klein as identi- 
cal. In Klein's figure 40 (this report, Plate II., Fig. 2) bacillis sub- 
tilis is represented in the condition of spore development, which in no 
way corresponds to any phase represented in his figures 63 and 64; 
in fact the germ of swine plague does not produce spores. The only 
point which it is necessary to call attention to in Klein's work is, 
therefore, that he did see and illustrate the true germ of swine plague 
in 1876. By comparing Figs. 3 and 4 of Plate II. with Fig. 5, the 
reader will see the resemblance between the objects seen by Kleiu 
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Olid tlie true germ. Klein makes no dmnge in his description in Vir- 
cliow's Archiv., Vol. 95, 1885. Just here is the proper place to again 
remark tliat we were the first to discover tliis micro-etiological organism 
in the tissues of an English hog that had died of swine plagne. The 
discovery came about in this way. In the fall of 1886, there worked 
in ray laboratory a Dr. Thomas Bowhill, M.R.C.V.S., and a recent 
graduate of the"New Veterinary College," Edinburg, Scotland. Dr. 
B. had, unusually for a veterinarian, given some attention to micro- 
scopy, in the laboratory of Professor Hunter, while pursuing his vet- 
erinary studies, and thus came into possession of quite a fine selection 
of slides representing the lesions in a number of animal diseases. 
Among these were some sjtecimeus of tlie tissues of swine plague lesions, 
stainedin the ordinary way. These were carefully dismounted; the gum 
dissolved and washed out. Tiiey were then restained with methyl-blue, 
and the same organism, to he later dcscTibetl, found in them. This 
discovery, in connection wiiJi the description of the disease by com- 
[Wtent British oltservers, rampletely ealabliahed the fact that the 
Bwine plagues of Great Britain uml the United States are one and the 
sHme disease. 

In order to keep up a certain connoclion in this sketcli, it is now 
necessary to refer to tlie work of Professor James Law, of Cornell 
University, Ithaca, N. Y. Prof. Law worked under the auspices of 
the Agricultural Department of the United States, and his results 
will be found in those rejHirts. He followed Klein in his conclusions 
as to the etiology of swine plague, but, unlike Kleiu, does not furnish 
IIS with either a description or illustrations showing that he ever saw 
the true germ of swine plague. On the other hand, like Klein, he was 
somewhat succes.sful in his inoculation experiments with cultivated 
and other material ; hence, we must conclude that he also had the 
true germ in that material, but failed to recognize it. He says: 

' "This affection is charaeteriited, perhaps (!) most important of all, by 
the presence of colonies of minute globular micrococci iu the various 
seats of morbid change." p. 378, report 1878. 

In support of the hypothetical etiological connection of these 
micrtKwcci, which, from the language used I am led to think Dr. Ivaw 
looked upon as the cause of swine plague, he quotes Dr.' Klein, Eng., 
s follows : 
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"In 1877 Klein cultivated the microcM^ccus for seven successive 
generations * * * and finally inoculated tiie product of the fifth 
and seventh generations successfully in two pigs, which seems to es- 
tablish that these microphytes are the ultimate cause of this disease/^ 
Ibid., p. 378. 

I r^ret to have to call attention to the direct contradiction of the 
above statement by Dr. Law himself, only three pages further on iw 
the same report, where he says : 

^'From the cultivations of the fifth and seventh days respectively 
a drop was taken and two pigs were successfully inoculated. 

"In the cultivations of each day were found myriads of bacilli, but 
no other organization [it should be organism — B.], and thus Kleiu 
was the first to show that the bacillus is the probable cause of this dis- 
ease.'' Ibid., p. 1881. 

In the report of 1880-81 Law says: 

"By a parity of reasoning it is probable that the swine plague» 
which is presumed to be caused like anthrax, by bacterian infection,'* 
etc. 

It will thus be seen that Dr. Law has added nothing to the ques- 
tion, and hence we can leave him. 

Dr. H. J. Detmers the First Discoverer op the Geiui op 

Swine Plague. 

The first person to really discover the germ of swine plague was Dr. 
H. J. Detmers, at present professor of Veterinary Medicine in the 
State University, Columbus, Ohio. I have previously alluded to the 
success which has met Mr. Salmon's endeavors to "stamp out" Dr. 
Detmers and rob him of every credit for the really remarkable work 
done by him. Dr. Detmers' communications are to be found in the 
United States Agricultural Reports. 1878, 1879, and 1880-81. In 
the former report he mistook, through insufficient instruments, the 
micro-etiological organism of swine plague for a rod, to which he gave 
the name of bacillus suis, but in that of 1880-81, with better in- 
struments and more experience, he gave a description, which, if not 
entirely correct, still is sufficiently positive to show that he did have 
the correct organism under observation and was endeavoring to de* 
scribe it. 

Detmers says : 
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"As to a proper generic name for the swine plague schizophytse 
I am at a loss * * * They are not bacteria — by which he means 
rods — because the single cells are round/' [Of this even he does not 
feel certain, for he immediately says :] "They can hardly be considered 
micrococci, because in their developed form they are bispherical." p. 
185, Report 1880-81. 

Detmers further says : 

"The swine plague schizophytse present themselves in different 
shape and form. The simplest form, it seems, is the micrococcus, a 
small round globule, which strongly refracts the light. The second 
form is bispherical. [This was his great error, as this is the first or 
mature form of the organism — B.] The globular cell, micrococcus, 
has duplicated itself. The globular or spherical cell, or micrococcus 
grows and becomes somewhat oval, in shape, but keeps on growing, 
while the indentations becomes deeper, still its length is about twice 
its width and its shape bispherical. For some time, however, the 
bilateral indentation does not effect a complete separation ; a connec- 
tion between the two spherical cells remains sometimes only for a 
short time, sometimes longer. The bilateral indentation becomes 
deeper, while at the same time the single cells commence to grow and 
assume a somewhat oval shape, and in both, another bilateral indentii- 
tion becomes visible. Meanwhile the separation in the middle becomes 
perfect, and soon one bispherical cell has developed into two bispherical 
cells or micrococci, which are yet slightly connected ; at any rate they 
remain together, although the separation appears to be perfect, as each 
cell presents its own outline.'' Ibid., p. 187. 

My attention was called to a later publication upon the subject Ly 
Dr. Detmers, in the Naturalist, Vol. 16, by Dr. J. M. Heard, V.S.^ 
of New York City, and I am indebted to Prof. C. E. Bessey, deai^ 
of the Industrial College of the University, for the use of the volume 
in question. 

Detmers considered it, in this paper, to be a micrococcus, and mis- 
took this, the vegetative, for the mature form, and the matua^e form 
for the vegetative. 

Here he says : 

" The swine plague schizophytse present themselves in three and 
probably four, and even five different forms. As to three different 
forms I am certain, but as to the fourth and possibly fifth I am no* 
positive." 

Then comes the first error in observation. 
Detmers continues : 

7 
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"The form to l)cgln with is that of a very minute spherical body — 
a micrococcus. It is invariably present in the blood and blood serum 
in all morbid tissues and can be conveniently examined with high 
power objectives, when fresh. It probably is not necessary to state 
that tlie micrococci of swine plague, being spherical, do not present 
any characteristic diffbrence from other micrococci, if the latter hap- 
pen to be about the same size as the former.'' 

Detmers continues : 

" Still diflFerences can be observed if the micrococci are kept under 
the microscope for some time (a few hours) at a suitable temperature. 
The swine plague micrococci soon form zooglea masses or aggregate 
in clusters and become imbedded in a comparatively viscid substance. 
While thus imbedded they soon commence to duplicate by growing 
in two opposite directions and at the same time become contracted in 
the middle. This contraction gradually becomes plainer and plainer 
and increases in the same degree in which the micrococcus is growing 
in length, till finally the latter presents the appearance of two closely 
connected spherical bodies without any visible partition and somewhat 
resembling the shape of a figure 8. 

" At this stage the now bispherical micrococcus is about twice as long 
as its transverse diameter. (!!!) 

In the interior of each spherical body a somewhat darker substance 
or a kind of nucleus can be observed. ( ! ) 

" This duplication or process of division which occurs in a large 
number of micrococci at the same time, it seems, finally breaks the glia, 
or viscous mass, which apparently holds the micrococcus clusters to- 
gether ; the micrococci, many, or perhaps most of them, are now 
bispherical [the real mature germ of the swine plague — B.] and 
some, yet single, become free and make their exit.'' — ^p. 200-201. 

On plate III., figure 1, of this report, may be seen an illustration 
copied from the American Naturalist, p. 200, which represents Det- 
mer's views of the appearance of this organism as it then appeared to 
him. It is easily to be seen that they are not " micrococci '' as te 
claims; nor are they figure 8 organisms, with constriction in the mid- 
dle as he pictures, yet that he meant to illustrate the real object there 
is no question, as I have personally seen his slides of the same, and 
he now illustrates those slides in Fig. 2, Plate III. Compare the lat- 
ter with my own illustrations. Figs. 3 and 4, Plate III. 

AVhile there are many misconceptions in Dr. Detmers' descriptions 
of the biological appearances of the micro-organism of swine plague, 
still there is no doubt that he frequently had it under observation in 
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1880, though I very much doubt if he had it in a pure culture, unless 
by accident, from the descriptions which he, himself, gives of his 
methods of making his cultivations, such as : 

" I charged an ounce of fresh milk, just drawn from the cow, with 
a mere speck of the proliferous growth of the stomach of Mr. L^s. 
pig. The milk thus charged and contained in a perfectly clean two 
ounce vial, closed by a tightly fitting glass stopper, was kept at a con- 
stant temperature of from 99 to 100 degrees Fahr." — p. 378, Re- 
port of the Department of Agriculture, 1879. 

Anyone in the least acquainted with the methods of obtaining pure 
cultivations of micro-organisms will see that it would be next to im- 
possible to obtain the same in any such way. Such a medium as 
"milk just drawn from the cow,'' invariably contains a mixture of 
germ life. There is no mention made of the preparatory cleansing 
and disinfection of the teats of the cow or the hands of the milker 
even, and the same is true of the proper sterilization of the *^ per- 
fectly clean two ounce vial.'' 

The apparent crudeness of Dr. Detmers' methods of investigation 
must not be attributed to any want of knowledge on his part, for it 
was really magnificent, considering the state of our knowledge, on his 
part, at the time he worked, and especially when we consider the con- 
dition of instruction at the German veterinary schools at the time 
he studied. My admiration for Dr. Detmers' scientific abilities is 
still more augmented when I consider the very poor laboratorial con- 
veniences that he enjoyed. 

In introducing some quotations of his work, which at first sight 
would appear to be with the purpose of detracting from its value, I 
desire to say that my real purpose is quite the contrary. These quo- 
tations have a twofold value : 

1. They show how great the quality of his work was. 

2. They show how much we have improved in the methods of bac- 
teriological investigation, and are also instructive as showing how 
errors may be avoided in the future. 

Oil immersion lenses and the Abbe condensor had not been per- 
fected at that time, hence Detmers did his work with water immer- 
sion lenses, and he tells us with the simplicity of an honest man that 
one day : 

" January 27, in the afternoon, I filtered some pulmonal exuda- 
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tion from a pig that had died of swine plague, through several pieces 
of paper, for the purix)6e of freeing it from the baeiflus germs which 
it contained. The filtering was done on a small table in the corner 
of the room, and the apparatus was left standing on that table with 
the wet papers (4) in the funnel after the filtrate had been removed. 
In the evening the latter was examined under the microscope^ on an- 
other table in the opjwsite part of the room, and as my two highest 
objectives are immersion lenses, I had to use water, and had a tum- 
bler full of clean water on my table just drawn from the well. When 
through with my work, instead of {K>uring the water out, I placed the 
tumbler on another table, about four feet distant from the filtering 
apparatus. 

"Next morning I went to Chicago to return on the 30th. In 
Chicago I procured a new immersion Tense, and not intending to ex- 
amine but a test object, I did not go for fresh water but used a drop 
of the water in the tumbler, which was standing exactly where I 
placed it. 

" While adjusting the focus I discovered the water, which I knew 
had been absolutely free from organic matter, was swarming with 
bacilli and bacillus germs of the same kind as those in the puhnonal 
effusion.''— p. 383, Ibid., 1879. 

Detmers then assumes that, as the above mentioned filter paper 
had dried, and during his three days' absence that the germ in or on 
it had got into the air of his work room and fallen into the tumbler 
of water, which had been drawn from the well and which to a dead 
certainty contained micro-organisms when it was drawn : it was then 
placed in a tumbler originally used for the purpose, which also had 
the same organisms on its sides to an equal certainty, and left exposed 
to the air of his ordinary work room for three days, which was still 
more certainly contaminated with -any desired mixture of such organ- 
isms. 

Again he says : 

" On September 20, Prof. B. charged two drachms of fresh cow 
milk with a mere speck, smaller than a pin's head, of a decaying 
morbid growth, or ulcerous tumor of the csecum of pig No. 5, and 
kept the vial closed at a temperature of 92 degrees F, 

" On the evening of September 23, the milk was examined under 
the microscope, and found to contain numerous bacillus suis and bacil- 
lus germs, the same as found in the blood serum or exudations of dis- 
eased lungs, and in the decaying substance of the intestinal growths.^ 

Another example will suffice : 
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'^On June 10 I took two perfectly clean four ounce vials and put 
in each three ounces of clean well water, in which no bacteria or any 
living thing could be found. In one vial marked No. 1, I put half 
a drop of the fresh pulmonal exudation of a hog that had died of 
swine plague, p. 385, Report 1879." 

The more one reflects upon such a methodic the more must be his 
astonishment that Dr. Detmers should arrive at such comparatively 
accurate ideas of the biological conditions presented by the bacterium 
of the American swine plague. As has been said, a pure cultivation 
of this organism, under such organisms, can have only been an acci- 
dental occurrence. 

Even the material which I have quoted from Dr. Detmers^ publica- 
tions has been very carefully selected from among many vague asser- 
tions, and in some cases absolute contradictions, as may be seen from 
the following passage. 

"The spherical, or single micrococci, undergo their first change 
and develop into bispherical bodies, till the glia breaks open, when 
a great many bispherical schizophytse, and also some of the spherical 
bodies become free. The former (the bispherical bodies) thus freed, 
very soon commence to multiply by fission, but this process results 
in the production of bispherical, not spherical cells, or micrococci, 
the latter must have another origin." p. 188, Report 1880. 

No further evidence is necessary to show that while Detmers at 
many times describes bio-phenomena connected with the germ of 
swine plague, though, at the same time, he had no distinct idea of the 
real vegetative pneumonia of the object he was describing. 

In the above quotation he contradicts himself in the most startling 
manner. 

First he tells us that : 

" The spherical cells, or single micrococci, undergo their first change, 
and develop into bispherical bodies," which is absolutely correct, 
and then he says they do no such thing by saying that " these spher- 
ical cells or micrococci must have same other origin." 

He missed the first stage of development, that from the mature 
germ or bispherical bodies, into micrococci, and describes the second, 
or the development of micrococci into the mature germ. 

Detmers' uncertainty at this time so deceived Loeffler (Berlin) that 
he failed to recognize any resemblance between the micro-organism 
discovered by him in a swine disease of Grermany, and that seen by 
Detmers in 1880. 
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Pebsonal Observations Upon the Germ of Swine Plague. 

My first examinations of swine that had died of swine plague in 
Nebraska were made in July, 1886, and the reader can well judge of 
my surprise when I found, instead of a "micrococcus," a similar or- 
ganism to that described and pictured by Dr. Detmers. To use a 
iwpular expression, " I could scarcely believe my own eyes." Since 
that time my necroscopical investigations have extended to over five 
hundred hogs that have either died or been killed on account of swine 
plague, and beyond that I have examined an immense amount of 
material sent me from adjoining states, from swine that were reported 
to have perished from the same disease, and in no single case have I 
failed to find this one micro-organism, which was first seen by Klein^ 
in England, in 1876, though not recognized as a distinct species of 
germ life; then discovered and pretty well described by Detmers, in 
this country, in 1880; discovered by me in the tissues of an English 
hog that had died of swine plague in October, 1886, as well as re- 
discovered by me in this country prior to that date; discovered as the 
cause of swine plague in France, in July, 1887, by Ck)mil and 
Chantemesse, whose observations find later endorsement by Sietsch^ 
Jobert, and Martinaud, all of which statements will be fully proven 
before this report is closed. 

In no case have I been enabled to find a "micrococcus." With 
about one hundred autopsies at my command, all of which had given 
but one result, the reader can judge of my surprise upon receiving 
Mr. Salmon^s report, issued 1886, in which he said, "we no longer 
consider a micrococcus to be cause of all outbreaks of swine plague," 
and then described an organism as the cause of that disease, which 
common sense and experience at once shew me could have no exist-, 
ence at all. As this part of the subject has been already Ailly dis- 
cussed, we will at once proceed to that of the 

true and only germ of swine PLAGUE; 

Before entering upon this side of the question it seems to me well 
to call attention to 

THE MOST practical METHOD OF OBTAINING PURE CULTIVATIONS 
FROM THE TISSUES OF DISEASED ANIMALS. 

Pathological exudations, such as used by Dr. Detmers, serve very 
well to inoculate animals with, either to test the character of disease^ 
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and, if contagious or infectious, to obtain, in most cases, absolutely 
pure cultivations of the germ by inoculating some sterilized gelatinous 
medium with the substance of some solid organ with every precaution 
against contamination by adventitious germs for the purpose of com- 
parison. At the same time some small animal should also be inocu- 
lated from the same organs. When possible, the animal from whieli 
such material is taken should be killed rather than allowed to die. 
The cultures soon grow. They are to be examined and the pure ones 
used for the successive cultivation of any desired number of genera- 
tions. At the same time the growth of the oi^anism may also be 
tested in and upon any other media than the one first used. For 
primary cultivation agar-agar and sterilized blood senim are most 
advisable, as they permit the use of the thermostat. In the meantime 
the animals inocntated may become ill and killed, and tubes inoculated 
from their blood and tissues under due precautions; the resulting 
developments are then to be compared with those first obtained by 
microscopical examination and their deportment in tlie various media 
of cultivation. By this method one is enabled to get the organism in 
a clear and isolated form at a much lees expense to the eyes and time 
than in any other. 

Animals are then to be inoculated from the cultures, especially the 
species in which the disease occurs under natural conditions and if the 
same clinical and necroscopical phenomena result under these exi>cri- 
mcntal conditions and the same germ can again be cultivated and is 
invariably found in the blood and tissue, its pathc^enetic history has 
been in part discovered. Cultivations should be made from every 
animal inoculated, but in the future, when making field autopsies, it 
will euflSce to consider the natural phenomena and to examine the 
blootl and fluids by object glass specimens. In obtaining material for 
cultivations from autopsies made in the field, it is best to have two 
one gallon pails, made of heavy tin with tightly fitting covers. One 
of these should be kept full of a five per cent solution of carbolic acid 
and taken to the field in that condition. In the other should be a 
number of perfectly clean, large napkins soaking in the same solution, 
whicb should also be taken to the field in the same manner. The first 
pail should be emptied as soon as the operator is ready to remove the 
organs, which should be done as rapidly as possible; an assistant 
should bo on hand and as soon as the organ is free, immediately wrap 
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it up in one of the above mentioned cloths which he has previously 
wrung out, and so on with each organ. This serves to sterilize the 
outside of the organs, and they are ready to obtain cidturcs from, on 
arrival at the laboratory, which must be done with all the precaution 
of hot knives, etc. 

The plate culture isolation method can also be used at any time, but 
the above is far more practical for primary studies. 

MORPHO-BlOLOGICAL CHARACTERISTICS OF THE GeRMS OF SwiNE 

Plague. 
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Diagramatic Illustration of the phases of development of the Bacterium of Swine Plagao. 

See also Plate S, Fig. 4. 

The micro-etiological organism is neither to be looked upon as a 
bacillus, or micrococcus. In its mature form it is not round like the 
latter, or rod-shaped, like the former. In tissues, and occasionally in 
cultures, it sometimes develops in long threads composed of individual 
segments. It belongs to that intermediate group to which the name 
bacteria has been given. 

Tiie above classification is not in accord with the opinion of all ob- 
8ervei*s, though agreeing with that of the majority. 

In a series of articles in the Berliner Klinische Wochenschrifty 1886, 
Nos. 44, 45, 46, and 47, Hueppe (one of the most noted authors 
upon pathogenetic micro-organisms in Germany) has taken the etiol- 
ogy of the German swine plague into consideration, and promulgated 
views of generalization which I scarcely think are warranted by the 
existing facts. 

The articles in question are upon the ^^ Wild seuche,'^ a peculiar in- 
fectious disease that attacks the deer tribe and cattle and swine, under 
natural conditions, but not sheep, and which has been transmitted to 
horses and the smaller animals generally used in experimentation. 

The Germans speak of the deer as " Wild,'' and having no English 
word to express the meaning, I shall use the word " Wild seuche" in 
the following pages. Hueppe's hypothesis with reference to the Ger- 
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man swine plague, while probably correct as to that disease, will not 
be found to be equally applicable to the disease in this country. 

Of the micro-etiological organism of the " Wild seuche," Hueppe 
says: • 

" The bacteria appear as short rods — stabchen — in the blood, being 
two or three times as long as broad, and have distinctly rounded ends, 
markedly colored poles, and a clear, uncolored middle-piece; four of 
these objects correspond to the diameter of a red blood cell. 

'* Upon cultivating this organism in gelatine, they appear as iso- 
lated colonies, or they coalesce and form a grayish-white line, accord- 
ing to the quantity of material introduced on the wire. The edges of 
the canal are formed by the finest of isolated colonies. On the surface 
of the gelatine, which never becomes fluid, is formed a white circum- 
scribed growth. Tlieir development upon agar-agar is similar, the 
color being more of a grayish-white. Upon blood serum they form 
a fine transparent, opalescent coating. In bouillon, a cloudiness first 
occurs, followed by the precipitation of the objects to the bottom of 
the vessel, where they form a grayish-yellow mass. Upon potatoes 
they form a grayish-white coating." 

Having given the above description of the growth of the organism 
of the " Wild seuche,'' Hueppe says : 

" I look upon the vegetative form of this organism, in cultures and 
in the blood, as resembling cocci, according to their stage of develop- 
ment, [and also as to whether one sees them end on or not — B.] they 
E resent themselves to the eye, as round, or slightly elongated, elipsoid 
odies, which take up the coloring material in all parts of the body. 
" This form soon extends itself to a shorter, or longer object, with 
distinctly rounded ends. The plasma of these short objects diiferenti- 
ates within the capsule, and isolates itself at eith'er pole before fission 
takes place, while the capsule still retains the form of the short rod. 
It finally separates into two young roundish cells. According to the 
rapidity of growth and the age of the culture, the numerical relations 
of the different morphological appearances of this organism may vary, 
sometimes one form and then another predominating in the cultures. 
I have seen the short roundish homogeneous coloring rods in the blood 
of animals. They do not group themselves into chains or zooglea 
masses. 

"The vegetative form must be looked upon as the coccus form of 
this organism, which does not suffer any material change of definition 
when we now and again find somewhat longer rod-like forms, and 
we must therefore credit this organism to the species micrococcus.'^ 

To call a mature micro-organism, as described by myself, a "mi- 
crococcus,'' because it passes through a coccoid-form in its develop- 
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mcut, or lias such a form in an embryonal condition, is as physi- 
ologically logical as it would be to call an ovum a man. 

The two objects bear an equally exact relation to their respective 
mature forms. 

In the earlier days of bacteriological research we described cocci as 
round, diplo, oval, or oblong or strepto-cooci, according as they pre- 
sented themselves to the eye of the observer, but I defy any mortal 
human with honest eyes, and w hat is more rare, a logical and honest 
brain, to make a ** micrococcus '' out of " bacteria which appear as 
short rods (stabchen) being two or three times as long as broad, and 
which markedly color at the poles with a dear middle piece." 

It was a practical stroke of genius when the greatest of all patho- 
genetic bacteriologists, Robert Koch, relieved us of much difficulty by 
classifying the micro-organisms as : 

1. Cocci — Absolutely round objects — not spores — that color homo-- 
geneously throughout. 

2. Bacteria — Ovoid organisms, the longitudinal diameter of which 
exceeds the transverse. 

3. Baccilli — rods. 

4. The twisted organisms. 

Now, here comes Hucppe, a most praiseworthy author and accredited 
observer, and throws the whole question into such chaotic confusion^ 
that we can no longer make ourselves understood by the use of a sin- 
gle word, but must add a detailed description, in such case, in order 
that other observers may comprehend our meaning, especially when 
referring to past work. 

In his opening remarks upon the morphology of the micro-organ- 
isms of the "Wild seuche," Hucppe distinctly says that, " Im Bluter- 
schemt ein grosser Theil-der Bacteria als- Kurzes Stabchen welche* 
2 bis 3 mal langer wie breit ist,'^ a translation of which has been al- 
ready given, but repeated reads, "in blooil a greater part of the bac- 
teria appear as short rods — stabchen — which are two or three times as. 
long as wide.'' 

How any intelligent and educated observer can transform an object 
"two to three times longer than wide" into a "coccus," or call it a 
"short rod" in one place; and then say, that the same object should 
be called a "micrococcus," (" Wir mussen die Bakterien der Gattung 
Mikrocoecus zuweis^en") passes my coinj>rcheusion. 
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Hiioppe certainly undergtauds the use of his own language, and I 
have no very insignificant knowledge of the same, yet in either Eng- 
lish or German it is a contradioHo ad absurdum to say that a " Stab- 
• chen " (a short rod) is a " micrococcus " or round object. 

No person can make a micrococcus out of this object, nor should 
any reflecting observer attempt to define or classify a matured ob- 
ject by any intermediate stage in its existence. 

It would be equally logical and scientific to call the enclosed and 
comatose chrysalis a butterfly. 

The micro-organism of American swine plague is very minute, luid 
requires at least one-eighteenth oil immersion lense aided by the Abbe 
condenser in order to study its peculiarities successfully. My wofk. 
has been with an instrument made exprrasly by E. Leitz, of Wetzlar, 
Germany, which, while not costing as much, was proved by the most 
exacting tests to be equal to the best Zeiss ; it is provided with a one- 
twelfth, one-eighteenth, one-twentieth oil immersion, the latter of 
which I have used in tliese studies. 

For a long time I have been of the opinion that we are not exact 
enough in our differential choice of language when speaking of the 
phenomena of micro-organismal life, especially with regai-d to the dif- 
ferentiation between morphological and biological phenomena. 

Morphological phenomena have reference to shape, size, outline. 



Biological to everything else connected with tliese oi^anisms. 

The mistake is too often made of speaking of the appearances of tJie 
micro-oi^anisms, when coloi'edias if they were morphological appear- 
ances only, whereas they are unquestionably of a biological, chemical 
character, also, dependent on the chemical affinities of certain [jarta of 
the protoplasm for the different coloring materials. While unques- 
tionably, as in the case of the American and German swine plague, 
the Wild Senche of Germany, and rabbit septicSmia, and those of 
some other diseases, this coloring reaction of the germ differeutijitea 
its protoplasm into two distinctly separate materials chemically, and 
this differentiation manifests itself to the eye of the observer in a cer- 
tain morphological sense, still the phenomena are as much of a biolog- 
ical as a morphological nature. 

Again, the artificial cultivations of micro-organism in or upon dif- 
ferent meflia have their essential morpho-biological jjlieiioniena, in that. 
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the cultivations frequently assume certain characteristic forms in some 
special medium. 

The condition of biological research with regard to the pathogenetic 
micro-organisms is fast getting so contradictory that the investigators 
will soon have to come to some definite understanding as to the tech- 
nical meaning of the words in order to understand one another. In 
no sense is this fact so apparent as in regard to the ovoid organisms 
which seem to belong to the class of diseases which will eventually 
he known as the infectious extra-organismal septicsemise. 

The micro-organism of the true swine plague is then a bacterium in 
Its mature form. It is not a micrococcus. 

It is ovoid, being at least twice as long as wide when fully devel- 
■oped, its length as a mature individual being about onensixth the 
diameter of the red blood cell of a hog when examined in freshly 
drawn blood under the microscope, and care is taken that no atmos- 
pheric or chemical influences interfere with the morphology of the 
•blood cell. 

It colors best in methylen-blue and methyl-violet, next best in the 
gentian-violet and methylen-green, also very well in the other violets, 
especially in a variety known as Hoff's violet, but not as well as 
many other organisms in fuchsine. As has been pointed out by 
Loeffler and others in Grermany, the coloring capacity of many of 
these dyes is increased by adding to saturated solutions of the same in 
the coloring glass an equal amount of a solution of caustic potasH 
1:10,000 aqua. 

The same must be filtered every time before using. 

In coloring this organism the result will somewhat depend upon 
the length of time the covering glass specimen is exposed to the action 
■of the coloring material, and the same is true with regard to the action 
-of alcohol in the decolorizing of tissue specimens. Sometimes they do 
not color as well as at others, even when fresh covering-glass sped- 
jnens are made and exactly the same tinctions used. Why, I do not 
know. 

When not too intensely colored its protoplasm will be found to 
<x)nsist of two chemically different materials, which differentiate them- 
selves over the body of the cell so that the two poles or ends are of a 
more or less intense blue, violet, green, or red color, according to the 
tincture used, while the center of the body remains uncolored. That 
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the outer cuticle or capsule of this organism is composed of the satuft 
chemical elemeDts as the plasma of its poles, is to be seen from the 
fact that a delicate line of the same color extends from each of the 
colored poles along the sides of the object to the other, embracing 
the uiicolored substance or middle of the body. Figures 1 and 1 J, 
Plate 3, Figs. 2 and 3. 

The above description depends upon the germ pre.seiiting itself to 
the eye in an exact horizontal position ; that ia lying straight on its 
horizontal axis. If, however, it be turned a little one way or the 
other, on its horizontal axis, numerous specimens will be seen where 
the white belt does not extend entirely across the object, as above 
described, but seems to l»e limited, more or less, to one side and more 
of the colored anbstance will be seen on the opposite side, than luidei- 
general eireum stances, or, perhaps better, by exact inspection. Fig. 
IJ. At first I mistook the appearance for the accumulation of the 
uncolored substance in this way during the process of its secretion 
from the colored ends whicli I take to be the method by which this 
non-coloring material is produced. I believe that one of the best 
ways to instruct others is to chronicle our errors and explain them. 

Hence, I have done so in the preparation of this manuscript. 
More mature reflection has shown me that the above explanation ia 
partially or wholly incorrect. The capsule of these micro-oi^anisms 
has the same chemical composition as the pole ends, because it also 
colors somewhat under the same application of the tinction. Now, 
why does it not show the same intensity of coloring ? The only 
answer is, that this capsule being very thin cannot take up as nmch 
color as the more dense pole ends ; but being so thin by the same 
amount of exposure does not sh&w any color when the middle of the 
object is looked directly down upon, but when the eye strikes the 
sides of the object, then we look through more material, and, hence 
aee more color. Just as when we look at a piece of window glass, or 
a good glass slide. If we look directly through it, it is colorless, 
but if we turn it on edge and look at it, it has a more or less green 
shade, according to the quality of the glass. So according to the 
amount of exposure to the tinction, when not earned so far as to 
color the whole body of the germ, we have more or less visible col- 
oring of the capsule, which can only be seen when we look through 
a considerable extent of substance, that is, on the sides of the object 
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Again, we may see two or three objects united together, all presenting 
the normal characteristics of full maturity. I have never yet seen 
more than three of these germs connected together (Fig. 2.) in fresh cul- 
tures, but in older ones and on white of eggs they develop quite long 
threads made up of segments. In general they either appear single or 
in pairs. In very old cultures these micro-organisms become thinner, 
more rod-like, and color more diffusely with the same degree of ex- 
posure to the tinction, and the white substance is either not visible at 
xill or very faint. Fig. 3. Again, such old cultures are very replete 
in apparent micrococci of various dimensions which might lead one 
into the error of thinking that his cultures had become polluted. I 
call this last condition that of coccoid degeneration. Fig. 3. Or, 
we may see unusually long objects, the longitudinal diameter being 
twice or three times that of the mature organism, and the white, or 
uncolored, substance occupying a corresponding extensive amount of 
space, while the dark, or colored, ends may be somewhat larger or of 
the same size as those of the mature object. This condition rep- 
resents the first step in the development of these organisms; 
that is, they become longer and more of this white substance is secreted. 
Fig. 4. 

The next step in the process of vegetative development is the sep- 
aration of one of the pole or coccoid ends, which then becomes free, 
and for a moment is exactly round like a coccus ; and, as in a hanging 
drop culture (to which I always add a very small amount of an 
aqueous coloring solution), one will naturally see a very large number 
of these coccoid objects, on account of the fact that each individual 
present is continually going through the same process of multiplication. 
See Fig. 4, Plate III. Here, again, one may see a condition or phe- 
nomenon that might be misleading. One of the coccoid ends having 
been separated, the other may still remain connected with the white ma- 
terial, and as evidence that the colored ends have a greater d^ree of 
specific gravity as well as chemical composition, you will see in the con- 
tinual tumbling about, and turning over of these objects, a white, round, 
or nearly so, colorless object directly under the eye, or numbers of these 
objects. When the germs in such a hanging drop culture have died from 
want of a sufficiency of nutrient material, you may see a large number 
of these objects, which could be easily mistaken for spores; but if we 
inoculate a new hanging drop culture from the same material used to 
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]iroj>are the former, it will be found impossible to fall into any such 
^eriolls error, for it will be easily seen that these non-colored, refract- 
ing points keep continually going out of sight, their place being 
taken by the coccoid, non-refraetingi)oint still attaclied to the other 
end of the white substance, and by watching one and the same organ- 
ism in its continual turning over, first one appearance and then the 
other will be presented to the eye until the second coccoid end has be- 
come detached. Fig. 5. 

What becomes of the uncolored transparent middle piece ? 

I do not know. 

It appears, however, as if it underwent an almost immediate process 
of dissolution tlie moment it has become free from both of its polar 
attachments. That this substance does nsit represent a spore condition 
or have any relation to spores, is, to my mind, entirely beyond all 
question, as I have searched most diligently for sporra in old and fresh 
cidtLires, and others m;ide at all kinds of temperatures within the bio- 
logical limits of these organisms, my search being inspired by the 
description of what I pronounce a forgery, of a germ (which repre- 
sents a spore), as the cause of swine plague, by Mr, Salmon, in 1885, 
and again in 1886, as the-eause of an assumed porcine pest, to which 
Mr. Salmon now gives the name of "hog cholera." This Salmon object 
does not exist, never has existed, and never will have any etiological 
connection with the American swine plague, as has been most conclu- 
sively demonstrated in this report. 

In my first published description of the micro-organism of the 
Bwine plague I gave an erroneous description of the manner in which 
the coccoid ends became freed from the white or connective substance. 
This white, non-refracting, uncolorable material does not become ex- 
tended to nothing and then break in two, leaving the coccoid ends with 
a delicate, colorless flagellum, or spermatozoid tail, temporarily at- 
tached to one side, as I then said, and as Detmers described it in 1880 ; 
but the separation of these ends is direct and by sharp segmentation. 
Were it otherwise we could not see the sporoid, colorless ends of so 
many of these germs, when freed from one of their pole ends. 

These objects being so exceedingly minute, it takes some time to 
educate the eye so that one can perceive every phase of development. 
There are days when one cannot study tliem continuously at all. The 
best way to study hanging drop cultures, when one desires to spend 
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several hours over them, is to first make some cover-glass specimens 
of the same material, or take any other slides of an object of the 
same size and form, and observe such for a time, thus preparing the 
eye to see what you want to see in the living, developing organism. 
Unless this is done, some very essential points will be surely missed 
and some preventable error fallen into. 

With anything less than a power of 800 diameters, no one should 
attempt to study these organisms, and then only when aided by the 
best of Abbe's condensers and oil immersion lenses. 

W^e left our studies with the mature object proliferated into its first 
distinct stage of vegetative differentiation. We have two cocooid objects 
before us. Tliat is, two round objects, tlieir diameters being the same 
in any direction. If colored, they color throughout, that is, diffusely. 
Were these objects to remain in this condition they would be indeed 
"micrococci.'' They do not, however. They almost immediately 
begin to increase in a longitudinal direction, but in this condition 
they still stain diffusely. In my first description of the swine plague 
germ, I said that the next biological phenomenon was the appearance 
of a delicate white line separating this ovoid object into two halves. 
The above, while not exactly an erroneous description, is certainly 
anticipated by another phenomenon in the evolutional development of 
this coccoid, diffusely coloring object into the mature form of any of 
this class of germs. That this white, non-coloring substance is a se- 
cretion of the two poles or coccoid ends of these " belted " germs, is 
beyond all question, as well as that it has a different chemical com- 
2)osition. 

These two facts, when taken together with the previously stated 
one, that the white substance almost, if not instantly, disappears from 
view the moment both of the coccoid pole ends have become shed off 
segmented, leads directly to the following hypotheses: May not this 
white substance constitute, in part at least, the ptomain, or essential 
poisonous, pathogenetic principle in connection with these "belted^' 
septicsemic germs, and may not this process of the immediate dissolu- 
tion of this white substance be the means by which the ptomain gets 
into solution and then permeates the fluid cultivating media and the 
blooa ? Or IS this substance fluid, and by the separation of the ends 
does it thus escape? 

To my mind, these suppositions are worthy of consideration. The 
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fact that we can find no evidence of the development of permanent 
spores by these germs, and that this white substance is a secretion of the 
pole ends, goes largely to support these hypotheses. 

The phenomenon above spoken of, as anticipating the formation of 
the segmenting white line which separates the two darker portions of 
these organisms is, that this white substance first appears in the cen- 
ter of the body of the dense, dark, ovoid object as the minutest of 
white specks, which gradually increases in size and quantity and extends 
across the entire object, the white line being at first broader in the 
middle, but gradually widening until it completely and clearly sep- 
arates the two pole (coccoid) ends, and the mature object is agaip pre- 
sented to our view. Fig. 6. 

We have thus described the normal, or general, cycle of develop- 
ment of the micro-etiological organism of the swine plague, the 
" Wild seuche," and hen cholera, as well as rabbit septicaemia, Texas 
fever, and yellow fever, all of which diseases are caused by a member 
of this class of " belted " germs, and should be classed as extra-organ- 
ismal, local, or land, septicsemise. 

There are, however, other phases in the development of these germs 
of a bio-morphological character. For instance, as already said, we 
may see two or three individuals of the mature type together, Fig. % 
or we may find two apparently mature organisms inclosed in a com- 
mon capsule, the two medial dark points, or poles, being in such 
close apposition that no line of demarcation or indentation of the cap- 
sule can be seen at this point, the whole outer surface being smooth. 
Fig. 7. On the other hand, the two lateral ends, or free poles, are 
separated by the normal quantity of white, non-colorable substance. 
Again, these diplo-bacteria may assume a curved or sausage shape, 
which we may sometimes see intimated in the single organism (mature). 
Fig. 8. At other times, though not very frequently, the germ may 
appear in nearly its normal form, but one pole (coccoid) end will be 
semi-segmented from its appositional end of the white substance by a 
constriction of the same at its line of attachment with the pole end. 
Fig. 9. This end will then be smaller than the opposite pole, thus 
giving a sort of pear shape to the entire organism ; the small pole end 
is soon dropped, however, and becomes momentarily a free coccoid^ 
and goes through the cycle of morpho-development already described ; 
the same occurs with the other pole end. 
8 
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This concludes my observations of the micro-morpho-biological 
phases presented by these micro-etiological organisms in the course 
of their development. There may be some minor phenomena that 
have escaped my attention, but I am very sure I have described all 
the essential points. 

THE DEVELOPMENT OF THE SWINE PLAGUE GERM ON POTATOES* 

When one reads the account of the investigations of Loeffler and 
Schiitz, he will see that the former asserts that the germ discovered 
by him did not develop upon potatoes, not will not, but did not. 
LoofHer says: 

"Auf gekochten KartoflTeln komen sie bei vielfach wieder holten 
Uebertragunzsversuchen nicht-zur Entwickelung.*' (Arbeiten a.d. 
Kaiserlichen Gesundheitsamte 1886, p. 49.) 

The germ of the German disease will develop upon potaloeSy which 
assertion has been confirmed by Hueppe and by a personal letter 
from my friend, Professor Kitt, of Munich, dated September 17, 
18<S7, in which he says: "Sie wachsen auf Kartoffel," that is, grow 
on potatoes. Cornil and Chantemesse also make the same assertion 
for the organism discovered by them: 'Sur la pomme der terro, 
<'i]lture abondante de coleur grise," that is, they grow with a gray 
color. In no case have I failed in receiving a development upon 
l)otat()es with the germs of swine plague as I have found them in 
this country, and in all cases the development has assumed a grayish- 
brown, or peculiar coffee color, when the germs are reasonably fresh 
from discas(Hl hogs, and the potatoes sufficiently cooked. This last 
is a very important fad or. 

TIIK l)i:i»()KTMKNT OF THE GEEMS OF SWINE PLAGUE IN BEEF INFU- 
SION GELATINE. 

In rrcslily made meat infusion peptonized gelatine the first seen 
l)io-|)lieiiomenii are somewhat deix?ndent upon the size of the wire 
and the iiiunber of germs ujKjn it when tlie medium is inoculated. If 
the wire is delieate, and the number of germs small that are attached 
to it, the individual colonies will develop as in the older gelatine, 
esjM'cially at first; b»it they soon grow larger and finally coalesce, 
fonniiig n eontiniioiis development along the line of puncture. Along 
the hideh ol* the same the snu\ll, individual colonies are indicnteil by 
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its delicate serrated appearance. I have seen this organism, when 
inoculated into old gelatine, retain the ieolated colonial appearance for 
a period of two months without any attempt at coalescence between 
the colonies. 

They never cause the gelatine to hecome fluid. 

They are as anserobic as osrobic ; that is develop equally well with 
or without contact with the air. They develop as a sharply circum- 
scribed coating of a grayish-white color upon the surface of freshly 
made gelatine, but not too profusely. 

IS THE BACT.EBIUM OF SWINE PLAGUE MOTILE OR NOT ? 

This seems to be a question which has troubled the mind of Mr. 
Salmon very much indeed, and from reading his descriptions of this 
point we have seen that it moves at one time and not at another. 
The real reason of Mr. Salmon's myopia is to be sought in the fact 
that I insist that this micro-organism has motion, and he therefore 
must have it motionless, but at the same time knowing it has motion, 
in some way or other he frequently contradicts himself. He is sim- 
ply trying to swallow that monstrous whale, his own inconsistencies. 
Another reason is, that Salmon falls back on Schutz to get support in 
favor of his assertion that swine plague (not Salmon's "hog cholera") 
is a pneumonia only, because Schutz has said that the "Schweine 
seuche" is an "infectious pneumonia," Salmon said that half of the 
American disease is the same, but to be original, adds " chronic" to 
it, so as to differ a little from Schiitz. Naturally he borrows Schutz's 
germ for this disease of his, but does not know that Schutz himself 
was studying two diflerent diseases, but did not recognize the fact. 
Having borrowed the Loeffler-Schutz germ (the whale becomes 
troublesome) it must deport itself just as they say, so it does not grow 
on potatoes, when seen through A merJeo- German glasses, but when 
grown on Yankee potatoes it does, for Salmon tells us how it differs 
from the other thing (hog cholera) when developed upon these media. 
Then comes the motion question. Salmon fails to see that Schutz 
doesnot say that it has no motion; he does not deny it motion, he simply 
says, " it has no independent motion." Die Bakterien Keine selbstandige 
Berwegung ausfiihren. p. 381. Prof. Kill, of Munich, writes me in 
identically the same words. As will be seenlater on, Rietsch, of Mar- 
seilles, says these objects do move, and in a letter to Salmon says how 
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they diflRer in quantity of motion from some kind of a thing of which 
he sent Rietsch a culture. Swedish observers also see motion^ though 
they deny any identity between their organism and that of Loeffler- 
Schutz. Now it is easily to be seen that here is no denial of motion^ 
in fact motion is inferred by both Scliutz and Kitt. Hence, the 
question narrows itself down to wluUt kind of motion ? 

There is a phenomenon known to bacteriologists as " molecular or 
Brownian movement," which is a sort of oscillating motion, a dancing 
up and down, without change of place in fluids under the microscope 
of granular objects, when the object is so fixed that the surrounding 
air cannot act upon them ; when it does there is a slight suction of 
currents present, and then there is also change of place. 

Now, it is this motion which it seems to be the German observers 
attribute to these micro-organisms. 

I cannot possibly agree with their conclusion. In a well-prepared 
hanging drop, and I have gone so far as to remove the grease extend- 
ing beyond the edges of the covering glass and replace it with cement, 
the action of the surrounding air upon the drop is absolutely excluded, 
yet these objects move, and not in the Brownian sense, either. Their 
movements, however, are not the active ones of the micro-organisms 
provided with cilia-like ends ; yet they change their place slowly ; 
they disappear entirely out of sight, and frequently appear again at 
a short distance from the point where they disappeared ; when two 
members are united together, they twist in various directions in their 
endeavors to separate, in the same manner that we twist a very tough 
piece of stick in order to separate the ends. Hence, I assert the 
bacteria of swine plague " do move," every and any authority to the 
contrary. I do not say this entirely of myself, for once and a while a 
competent botanical microscopist comes to see me, or even some good 
histologist, and in every case I have been interested to test them upon 
this point, and ask them as to whether they thought it was an independ- 
ent or Brownian movement they were observing. The invariable an- 
swer has been, "He do move," and not one has considered it the 
" Brownian movement." And so, as the negro preacher said of the 
mm, we can close this question again with the words, " He do move.*' 
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PATHOLOGICAL ANATOMY IN SWINE PLAGUE. 



Necroscopical Observations upon Hogs Diseased with 

Swine Plague. 

The first diseased hogs that I saw in Nebraska, which were in fact 
the first swine I ever saw having this disease, belonged to a Mr. 
Wagner, who lived about four miles north-east of the city of Lincoln. 
He had quite a large number sick at the time, and had already lost 
some. This was on June 14, 1886, and before I had any convenien- 
ces for the microscopic study of the disease, or for investigating ex- 
periments in a laboratory, so that nothing was done at this time 
towards discovering the germ, or micro-organism, which causes this 
terrible porcine malady. Mr. W. kindly gave me two sick hogs that 
were about one-third grown, which were taken to the experimental 
farm of the University for further observation. Both of these hogs 
were black in color, being from Poland-China stock crossed on less 
well-bred swine; they were weak and somewhat emaciated; both had 
a dry, distressing cough, and a watery discharge from the anus, which 
was of a peculiar dirty yellowish-green color, and gave off an offen- 
sive odpr, which many say is so characteristic of this disease that they 
can diagnose it at some distance from the place where such swine are. 

At the " College Farm'' were a number of hogs which had had the 
swine plague the early part of the previous winter and had fully re- 
covered from the attack. They were all somewhat stunted in their 
growth, from the effects of the disease. These hogs have been sub- 
jected to all sorts of experiments, which have been repeated again andl 
again, in order to test the question whether hogs that have once beeui 
through the swine plague in a natural manner, and fully recovered, 
were, or would be, susceptible to a second infection, whether by ex- 
posure among large herds of diseased swine, or by means of artificial 
inocailation with a virus containing pure cultures of the germ of this 
disease. It may be well to barely mention, at this time, that these 
hogs have withstood every attempt to induce a second infection, though 
exposed to the most severe natural and artificial tests, and that they 
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are still alive and as well as any swine could possibly be^ and that the 
BOWS among them have produced very fine litters of pigs. Hence, 
though having swine plague does generally interfere with the full de- 
velopment of pigs, it does not materially interfere with the repro- 
ductive qualities of the females. 

The two Wagner hogs, being, as mentioned, decidedly sick, were 
placed (June 14, 1886) in newly built pens, in which were also placed 
one each of the white farm hogs that had previously had the disease. 

On June 22, one of the Wagner hogs died. During its confine- 
ment at the farm it had been gradually growing worse, the choleroid 
discharge becoming thinner and thinner and the evacuations more 
fre()uent; the cough also became more distressing, while the animal 
became excessively emaciated. 

Autopsy I. 

Black hog, five months old; no discohration of the shin; general 
atrophy of the sub-cutaneous fat-tissue ; on cutting through the skin 
the blood that oozed out from the blood-vessels was of a dark, bluish- 
red color; it coagulated easily, but not so quickly as normal blood, 
and soon grew bright red in color upon exposure to the atmosphere. 

The superficial inguinal glands were much swollen, and, externally, 
presented a peculiar mottled appearance, the darker portions being of 
a dense, dark, bluish-red color ; the cut surface of these glands swelled 
up above the embracing capsule, and presented a moist and glistening 
appearance — oedematous ; the general normal appearance of this surface 
was interrupted by numerous hemorrhagic centers in the cortex, sub- 
capsular, and in the interstitial spaces, which, being of the al)ove 
mentioned dark, blue-red color, gave, when contrasted with the gray- 
ish color of the parenchymatous portions of the gland, that peculiar 
mottled appearance to which Prof. Walley (the accomplished princi- 
pal of the justly celebrated Dick Veterinary College of Edinbuig, 
Scotland) has given the name of "strawberry-like," comparing it to 
the cut surface of a large strawberry. It may be remarked that this 
lesion of the lymph-glands will never be missed in any acute case of 
fiwine plague, but as it also occurs in other forms of septicemia in 
swine, " Wild Sueche" cannot have the pathognomonic value I once 
attributed to it. In cases which have assumed a somewhat extended 
character, this condition of the lymph-glands may not be present, or 
more or less indistinct. 
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Thoracic Cavity: 

No effusion present. Lungs somowliat Iiyperjeniic ; anterior lobes 
and lower portiou of middle lobes solidified. Pleurffi normal. No 
effusion in the pericardial sack. Myocardium, or rauscle-tissue of the 
heart, swollen, ancemic, opaque, yellowish^rey in color and very 
friable. On cutting across the diseased portions of the lungs, the cut 
surface was moist, and glistening in the freshly complicated iwrtions, 
and of a general dark red color. The interlobular vessels, in these 
portions of the lungs, were densely engorged with blood, this condi- 
tion extending into the surrounding tissues, which were more or less 
hvperteniic, but gradually lost itself as one approached the normal 
parts. In other portions of the diseased parts the entire lobuli were 
frequently ansemic, more or less dry, opaqne, and of a yellowish-grey 
or grey-red color — caseous pneumonia; in these the walls of the 
bronehiales could only be distinguished by their whiter and more 
lustrous appearance ; other lobuli were the seat of destructive pro- 
cesses whicii extended to the connective tissue septa, which separated 
them from adjoining lobuli; in this way small, irregularly outlined 
cavities were formed, which were filled with a more or less puriform 
material, which, in general, had a tendency to be of an aqueous char- 
acter. The mucosa of the trachea and large air tubes was swollen ; 
the larger vessels being strongly injected, with several hemorrhagic 
centers distributed through the substance of the membrane ; the lower 
jiart of the trachea and larger tubes were filled with a fine, frothy 
material, having a pomcwhat yellowish color. The bronchial lymph- 
glands were intensely swollen and of a diffuse, dark red color exter- 
nally, while internally they were moist and glistening, and presented 
the previously described mottled appearance, thougli the interstitial 
hemorrhages were far more excessive than those descril>ed in the 
externa) inguinal glands. 
Abdominal Chvity: 

Liver ; swollen, edges rounded, external surface of peculiar mottled 
reddish color. Cut surface, antemie, somewhat dry, of a yellowish- 
grey-red color. Acini distended; central and interacinous vessels 
compressed. Spleen: swollen in all directions; outside surface irreg- 
ular and mottled by the interstitial tiswie which shew through the 
capsule. Cut surface moist, glistening and ftill of a dark rwl fluid 
wliich nozcil over it. Kidncvs : somewhat swollen, co])siiii.' noii- 
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adherent^ external surface dotted by numerous dark red spots of the 
size of a pin's head. At first sight these spots appeared somewhat 
regular in size and more or less circumscribed, leading one to suppose 
that they represented the distended malpighian tufts, an error which 
several observers have fallen into. Closer insi)ection, however, dem- 
onstrates the fact that these dark red spots were not only very irregular 
in form, but that they varied much in size, and that, instead of being 
sharply circumscribed, they were diffuse in their outlines, and hence 
must be extravasations. The cortical substance of these organs was 
anaemic, opaque, yellowish-red-grey in color, and much swollen; not 
an indication of a blood-vessel could l*e seen, with the exception, that 
the previously mentioned dark red spots also dotted the cut surface of 
this portion of the kidneys. The medullary substance was of a dark 
red color, the vasa-recti signifying their presence by their still more 
pronounced color and injected condition. Lining of the pelvis of the 
kidney intensely swollen and the seat of more or less marked hem- 
orrhages ; it was coated with an undue amount of viscid material. 
Stomach : peritoneal covering somewhat swollen and clouded ; vessels 
injected; partially filled with ingesta. Mucosa swollen and covered 
with a thick, viscid coating; towards the pylorus the mucosa was 
deeply stained witli gall. 

Intestines : The outside of the small intestine was of a diffuse, grey- 
ish-red color, clouded and somewhat swollen with an occasional vessel 
injected. That of the large intestine was of a greyish color, clouded and 
swollen. Duodenum and Jejunum : contents semi-fluid, and of a dirty 
yellowish color. Mucosa swollen, stained yellow by the gall, but inter- 
rupted by a few petechial hemorrhages. Ileum in the same condition,, 
except that the general color of the mucosa was of a leaden-gray shade,, 
which became more marked as the caecum was approached ; anterior to» 
the ileo-caecal valve was a small irregularly outlined ulceration with 
swollen edges. Large intestines: Contents fluid, and of a yellowish- 
green color and very offensive odor. Mucosa swollen throughout 
and of a leaden color, the diffusencss of which was interrupted by 
innumerable small black spots looking as if coal dust had been 
sprinkled over it before the soniewliat viscid coating had been formed.. 
No ulcerations present. 
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Autopsy No. II. 

Subject, a large hog about nine months old; color, black through- 
out ; condition, fair. The tissues around the nose, lips, and sides of 
the head, as well as iu the intermaxillary space, were much swollen; 
in some places the skin was eroded, and from these exuded a reddish, 
watery fluid j on cutting into these parts, the sub-cutis was found to 
be swollen and of a bluish-red color; they were filled with the same 
kind of fluid. The skin of the abdomen and inside of the fore-arms 
and thighs was of a lighter shade of black than the rest of the body; 
its regular color was interrupted by numerous diffuse, dark, bluish-red 
patclies of varying dimensions. On section of the skin a dark, blue- 
red fluid issued from the cut blood-vessels which soon coagulated and 
becauie bright red upon C()ntact with the air. The subcutaneous 
fat-tissne was the seat of numerous diffuse, dark, reddish patches, 
which corresponded in location to those previously mentioned in the 
skin of the abdomen. 
Abdominal Ckivity: 

The peritoneal cavity contained about two quarts of a straw-colored 
fluid in which much flocculent material floated. The peritoneum, 
itself, was swollen and clouded; its generally grayish color being in- 
terrupted by immense numbers of bluish-black petechial spots of irreg- 
ular contour. The large intestines were a^lutinated together, and 
the nieso-colon covered with a mass of viscid flocculent material. The 
surface of this intestine was very irregular, the haustra, or sacculations, 
being distinctly marked as smooth extensions separated by constricted, 
or indrawn, portions of the walls ; these sacculated portions of the 
lai^e intestine were each filled with some dense, hard material, which 
felt like medium-sized apples, being roundish in form. The smalt 
intestine presented a diffuse, reddish appearance, frequently interrupted 
by numerous dark red spots of irregular size. The mesenteric and 
inguinal lymph-glands were very much swollen, and presented a 
somewhat variegated external appearance, the usual greyish color 
being interrupted by numerous dark, blue-red spots of irregular form 
and size. The cut surface was moist and glistening, and swelled above 
the limits of the sectioned capsule; the general appearance waa varied 
by many hemorrhagic centers, some being within the capsule and ex- 
tending into the interstitial substance, giving them rather a V shape, 
while others were roundish or elongated, and situated in the tame 
tissue and distributed througli the substance of the gland. 
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Stomach : Peritoneal covering swollen, opaque ; vessels injected with 
«n occasional hemorrhagic center in its substance. Partially filled with 
a dirty, greenish mass and some half-digested corn. On opening this 
organ its cardiac portion was found to be covered with numerous 
papillary vegetations, which had a yellow color. The mucosa was 
excessively swollen, the rugse (or folds) being very prominent; on the 
-crest of these folds were numerous insularly shaped ulcerations; 
hemorrhages of various dimensions were distributed throughout the 
mucosa, which was covered by a heavy coating of a viscid material 
"which assumed a yellowish color in tlie vicinity of the pylorus. 

Small Intestines : Contents of the duodenum fluid and of a greenish 
yellow color; mucosa very much swollen, and stained yellowish; 
numerous ecchymotic spots and diffuse hemorrhages in the sub- 
stance of the membrane. Jejunum: contents semi-fluid and more 
greenish in color than in the duodenum ; mucosa intensely swol- 
len, glands very prominent; extensive and diffuse hemorrhages 
"were to be seen in many places, some of these were so extensive as to 
remind one of the so-called "eel-skin" seen in the rinderpest of cattle 
Sn Europe, being of a dark, blue-black color. Ileum : presented a 
similar appearance; solitary follicles and Peyer^s patches very promi- 
nent; many small hemorrhagic centers in the substance of the latter. 
Large Intestines : Contents of the anterior portion semi-fluid and 
of a greenish-black color; it soon became more concentrated, and 
formed into large, haixi balls of the same color, which completely 
filled the haustra and were closely attached to the mucosa by some 
viscid material. The entire mucosa of the large intestine was intensely 
swollen and of a diffuse, dull, leaden color, interrupted by numerous 
hemorrhages of varying form and dimensions, which were of a 
blackish-red color. The ileo-caecal valve was excessively swollen 
:and extended for more than an inch in the lumen cavity of the caecum; 
the mucosa covering it was much swollen, indurated, and of a dark 
<*oal-dust-like appearance, except on the apex of the valve, where it 
assumed more of a dirty greyish color, growing lighter from the cir- 
cumference towards the center, or opening of the ileum into thecsBcum; 
around the valve the mucosa was also excessively swollen, and the 
seat of extensive intra-mucosal hemorrhages, which gave to it a 
blackish-blue-red appearance; the membrane had not lost its luster 
in these parts, however. About six inches from the valve was a large, 
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ulceratiou of the same color ; it was about one and a 
half inches in diameter, and had a crater-like formation, the base being 
also very ra^ed ; outside of its intensely swollen and ragged edges- 
■was a sort of furrow, whicli separated it from the adjoining mucosa, 
which was much infiltrated and rose, umbns-like, around the ulccra- 

Ition, and was of the same dark, blue-red color. See Plate IX, The 
whole presented a decidedly wicked look. This waa the only ulcera- 
tion worthy of mention in the entire course of the large intestine, aud 
is also ofgreatvalueas an example of the effects of acute arterial enibo- 
Jism in the walls of the intestines; all indications of the so-called button- 
like neoplastic productions were wanting. The other portious of tiio 
mucosa were also much swollen and the seat of numerous small cir- 
cumscribed and lai'ger diffuse hemorrhages; numerous follicular ulcer- 
\ ations were present, some of them covered with a ycllowish-grcy, 
ftaseous coating, which left a congested surface when removed; i!ie 
kub-mucouB vessels were intensely gorged, and in the lai^er ones the 
iblood had coagulated. 

It must be here remarked, that more severely acute and excessive 
iGomplicatioua of the large intestine can. scarcely be met with in a case 
of awiiie plague, and yet in this case, there was not an indication of 
^oleroid phenomena, either clinically or iiecroscopically, thus showing, 
jtbat the intestinal lesions, in this disease, have no connection what- 
ever with the choleroid phenomena which have given it its popular 
imnie of "hog cholera," The real cause of these phenomena, when 
present, will he fully considered in another portion of this repoii; 
that is, in speaking of its phenomenology &om a general pathological 
jioint of view. 

Kidneys; Both of theseorgans were moreintensely swollen than we 
have ever met with in this disease, either before or since ; seen throngii 
tiieir capsules, they presented a peculiar putty-like color, which, taken 
fe connection with their swollen condition, remiuded one mos^t strongly 
of the "large white kidney'*' of Bright, which indeed they wcie. 
^These organs were so nearly alike in size thatthe measurements of one 
.»ill answer for the other. They were !l inches long, 3 wide, and ono 
*nd a half inclies thick in the middle of the organ. On cutting 
'through their vascular connections,, a large quantity of dark, blue-red 
^ood oozed from the renal openings, esijccially of the ureters. Capsule 
Hon-adherent. Cortex intensely swollen, and anremic ; opaque aud of 
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a dull, yellowish-grey color. Not an indication of a blood-vessel 
could be seen. Medullary substance was of a diffuse, dark, maroon- 
red color ; the vasa-recti were only visible as the limits of the cortical 
substance were approached. The pelvic cavity was full of a mass of 
<x)agulated blood, which filled all its crevices and was intimately 
Attached to its lining membrane, which was much swollen and the 
scat of numerous diffuse hemorrhages in its substance. 

Liver : Excessively swollen ; edges rounded ; peritoneal covering 
normal, with the exception of a slight cloudiness, but through it could 
be seen numerous small, bluish-black spots of a more or less circum- 
scribed character ; but especially marked, however, were the greater 
number of yellowish-red, irregularly formed spots which were distrib- 
uted all over the surface of the organ. Upon cross-section, the inter- 
nal view which the liver presented corresponded somewhat with the 
external, there being almost innumerable small hemorrhagic centers 
in its substance, most of which were in the inter-acinous tissue, and 
many of which complicated the acini, completely destroying their 
characteristic appearance. Aside from this, however, the general 
appearance of the liver was anaemic, opaque, and of a greyish-yellow- 
red color ; the acini were excessively distended in these portions, their 
central vessel being compressed and invisible. In many places whole 
groups of acini were so anaemic and had undergone such an excessive 
degree of fatty degeneration that they appeared almost semi-fluid and 
very fatty ; these corresponded to the yellowish-red spots seen through 
the capsule. In others, that were not so severely complicated, their 
outlines were very distinctly marked by the distended gall ducts. In 
general, the interstitial tissue was swollen and oedematous. Grall- 
bladder distended with a viscid yellow material, having a tendency to 
a reddish-yellow color. 

Spleen : Much swollen ; 16 inches long ; 3 J wide at the superior end 
and only 1 inch at the inferior. The pulp of the organ was very full 
of blood and much degenerated, forming a dark, bluish-red semi-fluid 
mass; trabeculse swollen and distinctly visible through the capsule, 
giving to the organ a peculiar marbled appearance. Malpighian cor- 
puscules swollen and distinctly visible. 
ThoraoAn Cavity: 

The right side of this cavity contained a large amount of a dark 
red fluid; the lungs were loosely attached to the ribs in many places^ 
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-while their base closely adhered to the diaphragm throughout its 
entire extent. The costal pleura; were intensely swollen, rough where 
the lungs had been detached ; numerous dark red spots of variable 
dimensions were to be seen in the membrane, some of them were cir- 
cumscribed, while the larger ones disappeared diffusely in the sur- 
rounding tissue. 

The surface of the lungs was roughened and thickened at those points 
where it had been attached to the costal pleurae and marked by nu- 
merous dark red hemorrhagic centers of various shapes and extensions ; 
many of these were more than superficial or sub-pleural, and occupied 
either the extent of an entire lobulus, or complicated several. The 
right lung was the seat of numerous large centers of consolidation, its 
base being one solid mass. Smaller ones were seated in the left lung. 
On cross-sectiou of these parts an aqueous, bloody fluid oozed from 
the cut surface, but only from those parts which were extensively con- 
solidated, and the adjoining excessively hyperaeraic tissue; this pecu- 
liarity, that is, the limitation of the oelema pulnunum to the diseased 
portions of the lungs, has been met with in all such cases that I have 
seen in swine plague; collateral hyperaemia and oedema, so common in 
pneumonia in man, does not seem to occur in this disease. The only 
explanation, to my mind, of this peculiar phenomenon must be sought 
in the fact that, in such cases, obstruction of the circulation in the 
larger vessels leading to the left heart, by the bacteria and coagulation 
of the blood, and consequently the obstruction of the circulation 
occurs before the inflammatory process in the alveoli takes place, 
and hence, as the right heart is still driving the blood into these 
parts, that the terminal capillaries of this portion of the lungs become 
over-distended, and the changes in their walls, due to stagnation of 
the circulation, occurring, the aqueous portions of the blood must be- 
come extra-vas and accumulate in the alveoli (and interstitial tissues) 
with the products of the inflammation in the former. The cut sur- 
face of the solidified portions of the lungs presented a peculiar lustrous 
appearance, on account of its hyperaemic, oedematous condition ; the 
interstitial spaces were especially marked by the distended condition of 
the blood-vessels, which were filled with coagulated blood, as well as 
their oedematous swollen condition ; an examination of the coagula 
revealed, in this case, as well as every other of a similar character, the 
presence of innumerable bacteria which we have found specific to this 
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disease. To the casual observer this condition of the interstitial tissue 
of the lungs in swine plague looks very much like interstitial pneu- 
monia. In fact, such mistakes have been made. A closer observa- 
tion, however, will show that no neoplastic or indurative conditions 
are present in the interstitial tissue. All portions of the cut surface 
of the consolidated parts of the lungs did not present this lustrous ap- 
pearance ; it was interrupted by many localities having a dry surface 
and an opaque, grayish-yellow color, which were either limited to a 
single lobulus or complicated entire groups of lobuli ; the material of 
which these centers was composal was dry and caseous; other lobuli 
were of a dense, dark red color, representing hemorrhagic infarction; 
still others were filled with an aqueous purulent material, their entire 
structure having disappeared, while in some cases there was destruc- 
tion of the interstitial septa and several lobuli had thus been formed 
into one cavity. 

The mucosa of the larynx, trachea, and bronchial tubes was very 
much swollen and dotted or variegated by numerous hemorrhagic cen- 
tjers of a petechial or diffuse character and varied dimensions; the 
vessels were also very much injected. The larger tubes were filled 
with a reddish-yellow frothy mass, while the smaller ones contained 
an aqueous material of a similar color. 

The Heart : The pericardium was loosely attached to the apposi- 
tional portions of the pulmonary pleura, and dotted with numerous 
ecchymotic spots. On oi)ening this membrane its sack was found to con- 
tain about a tea-cupful of a reddish, watery fluid ; its visceral portion 
was also dotted in the same manner. The myocardium was of an opaque 
anaemic, yellowish-red-gray color, and very friable; the right ven- 
tricle was distended and contained a semi-fluid, dark^ blue-red material. 
The walls of the left ventricle were decidedly hypertrophied. The 
endocardium of both hearts presented numerous ecchymotic spots in 
both its auricular and ventricular extensions. The auricular-ventric- 
ular valves were shrunken and covered with numerous nodular neo- 
plasmata. 

The bronchial lymphatic glands were enlarged and juicy, and pre- 
sented the variegated external and internal appearance previously 
mentioned in the consideration of the other glands of the body due 
to sub-capsular and interstitial hemorrhages. 
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Autopsy No. III. 

Three-quarters grown, lilack hog. Dieil sometime during the pre- 
vious night. Rigor mortis moderate. Quite a number of diffusely 
terminating, dark, bluisli-red spots to be seen in the sliin of the aMo- 
men, especially on the insides uf the extremities and sub-pe!vie region; 
these centers did not extend into the sub-cutis. On ripening the abdo- 
men the blood whicli flowed froro the cut vessels was of a bliiih-h-i-ed 
color, soon coagulating and becoming bright red upon exposure to the 
atmosphere. The siiperiicial inguinal glands were swollen, the cut 
surface of these organs being moist and glistening, but there were but 
a few circumscribeil hemorrhages in the sub-capsular tissues aud iii^ 
terstitial striEe. 
Abdominal cavity; 

No effusion present. The parietal peritoneum possessed its normal 
color and consistency, with the exception of a very slightly clouded 
and swollen condition. The vessels of the peritoneal covering of the 
large intestine were much injctedj as well as those of the nicso- 
colon and me.wntcriuni. The convolutions of thft large intestine were 
a^lutinated together by a mass of viscid material in whidi many 
flocculi were observed. The small intestine was of a diffuse, pink- 
red color. The mesenterial lymph-glands were much swollen and 
the seat of numerous sub-capsular and interstitial hemorrhages. 

The Liver: This organ was very much swollen, its etlges being 
distinctly rounded. Even through the capsule the acini could ba 
distinctly seen from their markedly distended character and yellowish- 
red appearance. -Upon making a cross-section of this organ the par- 
enchyma appeai-ed anieniic and fatty; the general appearance being of 
a grey-yellowish-red color ; the interstitial tisane was somewhat swol- 
len, the gall ducts being frw^ueutly distended, and tiie interacinous 
veaaela injected, wliile the central vessels were compresseii and' could 
only be seen with some difficulty. Gall-bladder distended' and fulL of 
a yt ■How ish- green, viscid material. 

Spleen: This organ was swollen in all its dimensions; the sujier- 
ficial veins were somewhat engorged, and the trabeculse distinctly vis- 
ible through the capsule, which gave a somewhat variegated appear- 
ance to the external surface of the oi^n. On cutting it across, ihe 
parenciiyma was found to be rather dry and bloodless, though some 
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blood oozed from (he cut ends of the larger vessels ; the malpighian 
bodies appeared to be somewhat swollen and were distinctly visible. 

Kidneys: These organs were swollen. Capsule non-adherent. 
Cortical substance anaemic and of an opaque, yellowish-gray color, 
but occasionally interrupted by small, wedge-shaped centers in a con- 
dition of cloudv swellinc: onlv. The outer surface of the kidney was 
frequently marked by the presence of small, irregularly shaped, dark 
red centers of the size of a pin's head, but terminating diffusely. 
The medullary substance was somewhat swollen and reddented ; the 
vasa-recti were distinctly marked and injected, their outlines being 
rendered still more distinct by the swollen condition and clouded gray 
color of the straight tul)es. The |)elvis displayed nothing abnormal 
with I he exception of the slightly swollen and clouded condition of 
its lining membrane. 

Stomach : Peritoneal covering clouded and swollen ; many of the 
larger vessels injected. It was but partially filled with a dirty, 
greenish mass. Mucosa intensely swollen and gathered in folds along 
the base of the greater curvature ; it was covered with a thick, viscid 
coating, beneath which were many circumscribed and diffuse hemor- 
rhages, both superficial and deep ; towards the pyloric termination the 
mucosa was stained of a bright, yellow color. 

Duodenum : Contents fluid and of a yellowish-grey-green color. 
Mucosa swollen and stained yellow with occasional hemorrhagic cen- 
ters to change the general monotony. 

Jejunum and Ileum : Contents semi-fluid and of a dirty, green 
color. Mucosa swollen as above, with the exception that the hemor- 
rhagic conditions were more extended and profuse^ especially as the 
large intestine was approached. 

Large Intestine : Contents pultaceous in thecsecum, but as the colon 
was reached it became more consistent and finally formed into hard 
round balls of a darkish green color ; their consistency was even more 
dense in the rectum. The general appearance of the mucosa was 
leaden grey, with an occasional point where the vessels w^ere injected, 
and where this condition of the capillaries gave a delicate, reddish blush 
to the membrane of a diffuse character ; the membrane was but slightly 
swollen, except in the vicinity of the ileo-caecal valve, which was con- 
siderablv swollen ; these ulcerative erosions about the size of the surface 
of a segmented pea were to be seen upon the crest of the valve, which 
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somewhat resembled a small hole punched into the tissue of the parts, 
but the edges were irregular ; and the surrounding tissue was somewhat 
swollen so as to give a walled appearance to each of these erosions; 
the centre of these erosions was composed of a yellowish-grey, friable 
material which could be easily removed, and presented a ragged, ul- 
cerated surface to view. Numerous smaller, follicular ulcerations 
were distributed through the caecum and colon ; in the latter they were 
less numerous but more extensive than in the former, but in both 
they were free from anything resembling a neoplastic or indurative 
character. 

The Bladder : This organ was distended with urine which was clear, 
but on testing was found to contain considerable quantities of albumen. 

Thoracic Cavity: 

Both sides contained a considerable quantity of a reddish-yellow 
fluid. The lungs were adherent to the costal pleurae of both sides, as 
well as to the pericardium and mediastinum, both bases were ad- 
herent to diaphragm in their full extent. In the thoracic effusion 
were floating large masses of a straw-colored gelatinous material. 
As said above, the pericardium was closely attached to the juxtaposi- 
tional tissues ; upon separating the adhesions numerous ecchymotic 
spots in both membranes came to view, the latter being much 
thickened and roughened and the superficial blood-vessels engorged. 
The pericardium itself was thickened to more than twice its natural 
dimension, its sack being filled with a yellow gelatinous material, 
through which ran many shreds of a fibrinous character from 
the external to the visceral, or cardiac, fold of the membrane; the. 
visceral fold was also much thickened and the seat of numerous small 
hemorrhagic centers. The myocardium was anaemic and of a dull, 
yellowish-grey-red color, and opaque, and very friable. The entire 
endocardium was swollen, clouded, and the seat of numerous petech- 
ial and ecchymotic hemorrhages. Valves normal. Contents semi- 
fluid, with a small anti-mortem clot extending into the large vessels, 
especially in the right heart ; in the right ventricle this clot was dark 
red at its base, and then became paler until it became yellowish and 
transparent in the pulmonary arteries. The visceral pleurae were 
much swollen, especially where the adhesions with the costal had been, 
which represented the most consolidated portions of the lungs ; here 
the surface was very ragged and the larger vessels deeply engorged. 
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The luDgs presented every phase of pneumonia seen in swine 
plague. 

Some parts, of recent date, were marked by the engorged condition 
of the interlobular vessels, in which the blood was coagulated, while 
the corresponding parenchymatous portions were hypersemic and ai 
the same time oedematous; the general pale red of the parenchyma 
was relieved by numerous minute^ submiliary centers, which were 
anaemic and of a greyish, dry appearance; the same invariably em- 
braced the cut section of a small bronchiolus. In other parts of the 
d:s?ased portions of the lungs the lobuli were of a diffuse, dark red 
color, but even here the entrance of the air tubes was marked by 
reddish-grey, more ansemic spots, which were dry and caseous ; the 
tubes were filled with the same kind of material ; these portions were 
also oedematous. 

In other parts of the consolidated portions of the lungs the 
caseous centers were still more extensive and marked by the dull, dry, 
greyish-yellow appearance; the remaining portions of such lobuli 
were dark red and oedematous. In still others the entire lobulus 
presented a dry, yellowish-grey appearance, the bronchial tube being 
only visible by its more white and refracting appearance; the 
smaller tubes were compressed, while the larger were filled with 
the same dry caseous material. In others, again, necrosis had 
already begun, or the entire parenchyma had been broken down 
and its place taken by a purulent, aqueous material ; the limits of 
these cavities were marked by the interstitial confines of the lobuli, 
but in no case were there any indications of indurative processes in 
the interstitial tissue. In other cases the latter tissue had become com- 
plicated in the general destruction, and whole sections of the lung 
formed quite extensive cavities, filled with the above mentioned pur- 
ulent material of a decidedly watery character ; here the interstitial 
tissue was much swollen and contained a similar material; where one 
cut perpendicular to these interlobular spaces, and met them properly, 
the large engorged veins filled with coagulated blood could be seen as 
red cords running through them. These cavities had not the irr^u- 
lar shape and ragged base with corroded vessels so often met with in 
irimilar conditions in the caseous pneumonia of man ; their contents 
also were more oedematous than puriform in comparison to the latter, 
and the base of the cavities was smooth, being limited by the interlob- 
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ular tissue; there is nothing of a chronic character in the above 
lesions. Cover-glass specimens made from the coagulum in the 
vessels' and the material filling these cavities gave the characteristic 
bacteria. These pneumonic centers most frequently corresponded to 
the territory of a single bronchus. These were more lobular as a total 
consolidation, while essentially lobular from a more analytical point 
of view ; the pneumonia itself was decidedly bronchial in its charac- 
ter, in its initiative stages. 

The fauces and larynx were much swollen, their superficial blood- 
vessels and larger capillaries being engorged;, the follicles of the ton- 
sils were filled with a dry, caseous material, while deep-seated ulcer- 
ations were also present, covered with a dry, yellowish-gray material, 
which on removal exposed an eroded ulcerative surface to the view. 

The mucosa of the trachea and bronchial tubes was much swollen 
and the seat of numerous diffuse hemorrhages, as well as those of a 
smaller and more petechial character. The lumina of the air tubes 
was filled with a yellowish-red, frothy material. 

Autopsy IV. 

The notes of this autopsy do not give enough variation from the 
above to warrant entering upon it in detail. There were no ulcera- 
tive conditions in the intestines, however. This hog was, on the other 
hand, a very interesting specimen, being pregnant, and on account of 
the fact that (he characteristic bacteria were found plentifully repre- 
sented in the blood of a foetus taken to the laboratory and that pure 
cultures were derived from the spleen as well as the blood. 

Autopsy V. 

Essentially the same. No ulcerations in the intestines. Pulmonary 
complications very severe. 

Autopsy VI. 

Same. No ulcerations in intestines. Excessive diphtheritic ulcer- 
ations in the mucosa of the fauces and larynx. 

Autopsy VII. 

All the above cases, with the exception of No. 1, were from the 
same outbreak, but this was one of the very few in which exces- 
sive choleroid phenomena were seen before death, hence we only desire 
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to call attention to the almost total absence of ulcerative^ or the so fre- 
quently met with circumscribed, indurative conditions in the lai^ 
intestines which have mistakenly been supposed to have connection 
with the choleroid symptoms in this disease. In fact, as in this case, 
so in nearly all cases where the choleroid phenomena are excessive, 
the mucosa of the large intestines will be found of a leaden-gray color, 
and all acute inflammatory indications will be generally absent. Here 
we had, indeed, on large, round, cicatricial neoplasmata, most beauti- 
fully marked in the colon ; it was of a general yellowish-gray color, 
the circular layers were peculiarly clear, beginning with the smaller 
central one surrounding an infundibuliform o])ening; separating it 
from the surrounding mucosa, which rose somewhat around it, was a 
clearly defined furrow. See Plate X. The lungs and other oi*gans 
oflered nothing worthy of note from the previous autopsies. 

Autopsy VIII. 

Large black and white hog, with severe choleroid symptoms, was 
purposely killed in order to observe the lesions in the intestines in 
such a case. 

Skin but slightly discolored with a few small, diffusely terminating, 
dark blue spots in the abdominal region. Blood of dark, bluish-red 
color. About two quarts of a straw-colored fluid in the abdominal 
cavity. Large intestines agglutinated by a mass of viscid flocculent 
material ; large vessels in the serosa as well as meso-colou and mes- 
entery engorged with blood. 

Lymph-glands as usual. 

The entire intestinal mucosa, with the exception of that of the 
duodenum — which was stained yellow — was of a dull, leaden-gray 
color, somewhat swollen. Not an ulceration, not a button-like neo- 
plasm in the entire course of the large intestines. 

I desire to o^ll especial attention to the last statement. It is espe* 
cially valuable as evidence against the latest misstatement of Mr. Sal- 
mon, Chief of the Bureau of Animal Industry, Report 1886 — ^that 
hog cholera and swine plague are two disthict diseases. It is again 
valuable evidence in support of my own conclusion, gained by many 
practical observations in the field, that the ulcerative and neoplastic 
conditions, which some authors (not observers) have considered so es- 
sential to this disease, have no necessary connection with choleroid 



symptoms during life, or with fliilil contents in the intestines found at 
post-moi'Ceniexarainiitions. On tlie contrary, where tliese ulcerated and 
neoplastic conditions are the most marked and severe, the animals will 
be noted to have been extessivelj consti|)ateil during life, except, per- 
haps, dnring the last daj or two, when septicieraic diarrhma may set 
in as the cunclnding act in the play. 

Liver and spleen as usual. 

Lungs as severely diseased as in the previous cases. 

Diphtheritic ulcerations in the fauces and larynx. Pericardium the 
seat of ecchymotic hemorrhages in botli folds; its sack filled with a 
yellow, get atino-fibri nous material, about one-half an inch in thick- 
ness, which was united to both the folds of the membrane. Myocar- 
dium opaque, yelio wish-gray -red, and ansemic to an excessive degree; 
friable. 

Kidneys as usual, with the exception of the pelvic cavity, which, 'n 
this ciise, again, was filled with coagulated blood, the mass being at- 
tached to the mucosa. In this eoagulum, as well as in the effusions 
and in the blood, were found many bacteria of the usual kind. 

Autopsy IX. 

The following necroscopical record will be found- not only the most 
interesting one among this series of selected autopsies, but also one of 
the most important on account of the absolutely exact correspondence 
between the lesions in the large intestines in this hog and those de- 
scribed by Roloif as occurring in a swine disease in Germany, to 
which he gave the name of " Kiizige Darm-Entzundung." 

Middle-sized black and white hog. No discoloration or swelling 
of the cutis or subcutaneous tissues. Lymph-glands all excessively 
swollen, presenting, in some cases, a marbled appearance, while others 
were of a diffuse, dark, blue-red color; in the first, the hemorrhages 
were in the subcapsular and interlobular connective tissue, while in 
the latter the parenchymatous substance had been also invaded by the 
blood. Blood of a dark, blue-red color. 
Abdominal Cavity: 

About a quart of red-colored fluid in the peritoneal cavity, whicb 
contained much fiocculent material. The peritoneal lining of the ab- 
dominal cavity excessively swollen, and of a clouded-gray color, 
whicli was very much internipled in its diffuseness by an i 
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number of petechial and ecchymotic, with occasional diflfiise, hemor- 
rhagic centers of greater dimensions. The peritoneal duplicature cov- 
ering the large intestine was also much swollen and clouded, and 
covered with a thick mass of viscid material, in which many flocculi 
were to be seen. The mesenterium was in the same condition, its 
vessels being engorged with blood. The large intestine was loosely 
attached to the abdominal wall at three different points. Upon sep- 
arating these attachments, one could see that there was a circum- 
scribed thickening of the walls of the intestine corresponding to the 
portion that had been attached ; these places were round, about the 
size of a silver half dollar ; the tissues immediately around them were 
still more swollen than those of the attachments themselves, forming 
a sort of umbus, or ring, of hard, dense tissue; the serosa in these 
parts still retained its normal luster, though swollen and clouded. 
Corresponding to the points of attachment, the surface of the lai^ 
intestine was granulous, non-lustrous, its vessels injected, and from 
jsonie there oozed more or less blood from the ruptured points. While 
the corresponding portions of the costal peritoneum were swollen and 
•elouded, it did not present the same granulous and vascular appear^ 
anee as that of the intestine at these points; in fact, everything re- 
sembling the normal peritoneum was wanting at these circumscribed 
and indurated portions of the large intestine. 

The outside of the small intestine was also of a dull, greyish color, 
I desire to call especial attention to this fact, for, in this case, the 
animal was not killed but died in the course of the disease, and yet, 
as can be seen, and will be still more apparent when we come to the 
description of the internal conditions of the intestine, there is not a 
single indication of an acute inflammatory disease along the whole 
line of the intestinal tract, though the lesions here described must 
and will completely fill Mr. Salmon's picture of his "hog cholera,^' 
described in his report of 1886, but in this, as in every other case, 
Mr. Salmon's specific "hog cholera microbe" was missed, and "it ever 
will be missed" in the American swine plague, no matter who seeks 
it, or how much time they may spend in the hunt. 

Stomacli : The conditions of the peritoneal covering corresponded to 
those already described. It was about half full of dark, greenish-gray, 
semi-fluid mass. Mucosa intensely swollen, forming very prominent 
rugae along its base, where it was of a diffuse, deep red color, disturbed 
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by nuraeroua liemorrliagic centers; the entire mucosa was covered with 
a thick coating of a viscid material; towards the pylorus this mem- 
brane and tlie covering already described became of a bright yellow, 
which continued into the duodenum ; the mucosa gradually assumed 
a dull, leaden-gray color, as the jejunum was approached, which ex- 
tended into and through the ileum. Contents fluid, and of a dirty, 
olive-green color. 

Large Intestine : Contents as above. Mucosa somewhat swollen, 
and of the same dull, ieadeu-gray color, and covered with a coating oi 
a viscid chai"acter. 

We uow come to the inferesting and important lesions to which at- 
tention has been previously called on account of their exact corre- 
spondence to tliose described by Roloff. See Plates IV. and V. 
Ileo-cffical valve intensely swollen, indurated, and extending into the 
lumen of the intestine as a dense, cylindrical body, over one and a 
lialf inches im length and over one inch in transverse diameter. The 
eides and base of this enlarged valve, as well as for about two inches 
in all embracing directious, presented a peculiar, coal-black appear- 
ance, looking as if some one had sprinkled charcoal dust in a thick 
layer on these parts; the same was not smooth, but had a rough, 
granulated appearance; the tissues here were indurated to a corre- 
sponding degree to those of the valve itself, being at least one-quarter 
of an inch above the general level of the surrounding mucosa; the 
whole formed a dciise mass of indurated tissue extending to the serosa, 
which was swollen, non-lustrous, clouded, and very vascular. On 
«utting through this portion of the wall, one first saw this dense black 
layer, whicli gradually assumed a grayish-black color, and then a yel- 
lowish hue, until the outer mnscular layer was approached, when it 
became of the color of cicatricial and indurated tissue, Wallcy makes 
the singular assertion that this peculiar black appearance here de- 
scribed 18 due to coal dust, but the fact that coal in any form is a 
very expensive article in Nebraska, and that it is absolutely impossi- 
ble for our hogs to come in contact with it, completely answers that 
argument. On the other hand, there is no question that the condi- 
tions above described were anticipated by severe hemorrhagic lesions 
before the indurative proces.ies began, and that the dark coloring on 
the surface is due to the action of the su]phuret«d hydrogen in the in- 
testines upon tlie iron in the extravasatcfl blood, and not (o coal dust. 
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The free and exposed end of tlie ileo-caeoal valve presented a very- 
peculiar appearance; at its circumference the black color of its sides 
terminated, and was replaced by the dirty yellow color of the free end ; 
the walls of this end portion were intensely swollen and roundish ; m 
the middle was the lumen of the intestine, which had thus a very 
marked infundibuliform character. It was only with the greatest 
difficulty that a sharpened pencil could be pushed through into the 
ileum, and as to expansion or contraction, they were entirely out of 
consideration, so that it would seem a conundrum how material could 
pass from the small to the large intestine through a passage in such a 
condition; however, absolutely closed it was not. (Compare this, 
description and Plate IV. with Plate VI.) 

Farther down the large intestine, about four inches from the ileo- 
csecal valve, were four large, round, sharply circumscribed indura- 
tions — the so-called " button neoplasms ;" each of these objects waa 
isolated and surrounded by comparatively normal tissues, betweeo 
which, tod these neoplastic productions, was a wall, or ring, of swol- 
len indurated tissue, inside of which was a delicate, yet well marked fur- 
row, on the inside limits of which, again, was the first ring of the neo- 
plastic induration proper ; these objects, when in this condition, that of 
complete induration, are formed of concentric layers of tissues, bearing 
more resemblance to the gentle wavelets which follow the dropping of 
a small stone into the water than anything I can describe ; the place 
where the stone sank marking the centre, which is of an infundibuli- 
form nature. This centre was of a dense black color, while the rings^ 
surrounding it each became lighter and more yellowish-grey as the 
peripheries were approached. Like the mass of induration sur- 
rounding the valve, and those to be immediately described, these 
isolated indurations were elevated about one-quarter of an inch above 
the surrounding mucosa. In the immediate vicinity of these isolated 
indurations, was a large patch, having the same general characteristics, 
which was composed of similar productions, which were all more or 
less in apposition with one another. A large number of similar indu- 
rations, but varying much in dimensions, were scattered along the 
remaining portion of the larger intestine, even to the anterior portion 
of the rectum. 

Liver and spleen as usual. 

Kidneys swollen, anaemic, opaque in cortex, and red and injected in 
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the mediillary portion. The outside of tliese organs, as well as the 
out Burfaee of the cortical portion, presented innumerable dark red 
spots of the size of a pin's head, but every one was of an irregular 
shape and t<?rminating diffusely : when seen in the cut surface of the 
cortex some of them were much longer than wide, and their irr^ular 
form and diffuse termination was still more manifest. 
Thoracic Cavity: 

Both sides filled with a reddish-yellow fluid, in which floated 
masses of honey -colored, gelatinous material. Lungs adherent to the 
oostal-pleiirje, both sides. When removed the surface of the latter 
was ra^ed, granulous, the blood-vessels being engorged ; from thos& 
that were ruptured in tlie separation of the attached lung there oozed 
forth more or less blood. The corresponding pulmonary pleura also, 
presented a rough and very vascular appearance, and was much thick-^ 
ened> The pericardial sack was somewhat distended, and contained 
about two table-spoonfuls of a red-colored fluid. Bronchial lymph- 
glands as usual. The anterior and middle portions of hoth lungs were- 
solidified, and presented all the phases of caseous-broncho-pneumonia. 
to the destructive conditions, already described. The entire diseased 
portions of lungs were cedematous. 

Autopsy X. 

The general conditions were tlie same as those previously described^ 
with the exception that there were very severe diphtheritic ulcera- 
tions in the fauces and larynx. The organs of the thoracic cavity 
were the seat of very extensive complications, especially the lungs, 
which were almost completely solidified, but the necrotic disturb- 
ances were much more severe than in most cases, complicating a 
lai^ number of lobuli, and thus forming very extensive cavities^ 
filled with an aqueous, purulent material. The other organs presented 
the parenchymatous changes already noted. 

There was only one neoplastic disturbance in the entire extent of 
the large intestine; it represented a more acute nature in the process 
of development than those described in the last autopsy, there having- 
been much more rapid proliferation of epithelium and the formatioa 
of a caseous crust, as well as some hemorrhage. This neoplasm was 
of the size of a silver quarter; it had not any of the peculiar radial 
appearance of the more slowly developed neoplasms, but was covered 
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'with a dense, black, escharotic mass of friable material, which was in 
a process of exfoliation, and but partially attached to the underiying 
tissues. On cutting tlirough this black mass, it was found, internally, 
to be composed of a grayish-yellow, dry, caseous material ; the under- 
lying tissues were but slightly indurated. 

Autopsies XI. and XIL 

These two necroscopical e^^aminations happened to both fall on the 
same day, and occurred in the same lot of hogs. They are especially 
interesting, and equally instructive, on account of the lesions found in 
the small intestine, also of parasitic origin, but due to the presence of 
-echinorynchuB gigas in these cases. 

Otherwise the principal lesions in these two hogs did not offer suf- 
ficient points of difference from those already mentioned to necessitate 
going into any exhaustive and finely drawn details. In both there 
were extensive diphtheritic lesions of the fauces and larynx; the 
lungs were severely complicated with caseous, broncho-pneumonic, 
and destructive conditions, the diseased portions being highly oedema- 
tous. One animal had a purulent, hemorrhagic pleuritis. Lymph- 
glands, liver, and spleen as usual. In neither animal were there any 
indications of ulcerative or neoplastic conditions in the large intes- 
tines. On the contrary; in both of these animals, the outside of the 
small intestine was marked by the presence of quite a number of 
irregularly formed, bluish-black spots, which were indurated and hard 
to the touch, and in several of them the wall of the intestine was per- 
forated by a small round opening. There was no hemorrhagic halo 
around these indurations, nor were the vessels in the serosa injected. 
These portions of the intestines were ligated and taken carefully to 
the laboratory for further examination. The contents were semi- 
fluid, and of a yellowish-green color ; the mucosa swollen ; in one it 
was of a dull leaden color, and in the other of a bright yellow shade. 
The previously mentioned indurations manifested themselves, by in- 
ternal examination of the intestine, as smooth, sharply circumscribed 
•elevations, about one-sixteenth of an inch in height; they were smooth 
on the surface and of a whitish color in their peripheries, while 
towards the center they became yellowish, and then bluish-black; the 
•center was marked by an infundibuliform excavation, in which was 
attached the proboscis of an echinorynchus gigas, in various sizes and 
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stages of development. In the intestine permeated by gail the para- 
sit^ were dead and shrunken, and also stained yellow; while in the 
other they were dead, but still white and plump. These iufundibu- 
liform openings undoubtedly corresponded to the ostla of tiie solitary 
follicles, or crypts. In some cases no parasite was attached; the 
latter varied in length from an embryo one-fonrth of an inch long to 
worms twelve to fourteen inches long. The mucosa immediately sur- 
rounding these openings was indurated and swollen in a sharply cir- 
cumscribed manner, in some cases, while lu others there was consid- 
erable heniorrliagic infiltration. In otiiers, again, which were about 
the size of a ten-cent piece, and where bo parasite was attached, one 
observed a yellowish umbus, surrounding a black, raised mass of about 
the size of a pea, which were frequently in a process of exfoliation. A 
small pit or indentation frequently marked the center of this black, 
escharotic material. On cutting across it, it was found to consist, inter- 
nally, of a yellowish, dry, caseous material, bearing t))e closest resem- 
blance to similar appearing masses already desGrit>ed in connei'tioD 
vith some of the lesions in lai^e intestines. 

Without question, the lesions above described have no relation to or 
connection with the swine plague. They are simply the result of the 
mechanical irritation of tlie echinorynchi where the latter have attaclied 
themselves to the walls of the intestines, the oetia of the glands offer- 
ing tliem the easiest and most acceptable points. But if they have no 
connection with the swine plague, still, I think, tlie character imd 
genesis of the lesions serve to throw some considerable light on the 
genesis of the follicular lesions in the lai^ intestines. In both eases 
the lesions produced are the result of prolonged and mechanical irrita- 
tion. 

In this case the irritant is an animal parasite, while in the swine 
plague the irritant causing the lesions is a vegetable organism of much 
more minute dimensions. These remarks have relation to tlie follicu- 
lar, ulcerative indurations and not to the seriated neoplastic produc- 
tions in the large intestines. 

I have no hesitancy in asserting that all the lesions in the large in- 
testines in swine plague are not due to tlie intra-follicular penetration 
and action of the germs, but that a certain portion of them have quite 
another genesis, being due to intra-vascular plugging by the microbes, 
lof which subject I shall treat in another place. 
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To my mind there is scarcely a doubt that, should the animal para- 
sites be abf^ent and the lesions still remain, in such cases as the above, 
and a number of hogs perish from pneumonia \irithm a very short 
period, in a given herd, and, as might occur, the last stages of the dis- 
ease be accompanied by diarrhoea, that the uninitiated observer would 
look upon such an outbreak as swine plague, especially if he had 
heard or read that the peculiar lesions described as occurring in the 
large intestine are by no means a constant phenomenon in swine 
plague, as every competent investigator knows. 

It is worthy of mention, on account of the so-called " worm theory," 
which quacks and frauds have impressed upon the minds of our farm- 
ers as the cause of swine plague, that these autopsies 11 and 12 were 
the only two in which I found these parasites in one hundred autop- 
sies. 

Autopsy XIII. 

This case comes from an outbreak of swine plague in an entirely 
different part of Nebraska, and is especially valuable on account of 
the history connected with it. 

On Dec. 23, 1886, a paper was handed me in which it was men- 
tioned that "a new disease" had broken out among the hogs at Val- 
paraiso, and *' that it was not hog cholera, because the hogs bled at the 
nose." I will here mention what will be considered in detail in 
another place, that, so far as my experiences have gone, that wherever 
hogs are dying in numbers, I have never found but one disease, and 
that disease has been the hog cholera or swine plague, and that, at 
present, we know of but one disease of the plague kind attacking our 
swine, and that that is this disease and no other, all and every asser- 
tion to the contrary. 

The day in question was bitter cold, and the wind blowing as it 
only can blow here in the West, so that the pleasures of autopsy mak- 
ing in an open field with the thermometer at zero can be better imag- 
ined than described, but this is the kind of " field-work " we have 
largely to do in Nebraska, or else it approaches a torrid temperature. 

The owner of these hogs reported that they were all shoats four or 
five months old, and that they had been selected by himself in person 
with every care to prevent swine plague. He had purchased them 
from different farmers, neither of whom had ever had the disease on 
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his place. His reason for buying them was that he had more corn 
than he could use, so he rented a vacant lot near his store, so the care 
of the hogs amounted to little or nothing. Upon this vacant lot was 
an old barn, the floor of which was thickly covered with old dry straw 
and litter. Notwithstanding the precautions used in buying and 
selecting his hogs, the owner failed to appreciate the fact that o, lot 
of 200 hogs had been kept in the same field and had the run of the 
same old barn in the fall of 1885, and that nearly every one of that 
lot of hogs had died of swine plague. 

The few remaining hogs of this lot were sold oflF previous to Dec. 
1, 1885, since when not a hog of any kind had been on the field or in 
the old barn. 

Within two weeks from the day the owner placed his young hogs 
on the land they began to sicken, and on December 23d fifteen had 
died, and a large numl)er were very sick. 

As would be natural under such prevailing cold conditions, the hogs 
at once sought the shelter of the old barn the moment they were un- 
loaded from the wagons, where they rooted around in the old dry 
straw and litter (in which the hogs of the previous year had died), 
and, as the owner said, " kicked up a fearful dust." This old straw 
and litter oflFered the very best conditions for the preservation of the 
germs left: there by the sick hogs of the previous year, supporting and 
protecting germs and preserving the moisture during the summer and 
from the *oold of the winter; so that here we have a fact having 
all the value of a direct experiment, in which the germs of swine 
plague retained their vitality and virulence for a period of twelve 
months. 

Again, it has been said that these young hogs " kicked up a fearful 
dust" when they rushed into the old barn to get out of the cold, and 
the autopsical notes will show that here we also have as exact and 
trustworthy a dust-aspiration experiment (in which the germs were 
suspended) under natural conditions, as the most exacting experimen- 
tation could demand. This autopsy also shows, as well as the 
majority of the others herein given, that aside from the blood and 
glandular organs the chief scat of secondary organic lesions in swine 
plague is the lungs, and that intestinal complications are of less 
importance. 

A four months old hog, very sick, very weak, labored abdominal 
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breathing, was placed at my disposal by the owner, with the remark 
that "it was the best pig in the lot." Xo eholeroid phenomena pres- 
ent. The owner remarked that "he had not seen any diarrhoea in 
any of the others until a day or two before death." 

Animal knocked in the head. No discoloration of the skin. Blood 
of a dark, bluish-red color; coagulated rapidly and beca[me red od 
exposure to the atmosphere. The superficial inguinal, as well as the 
other lymph-glands of the body, were intensely swollen, and presented 
the strawberry-like, mottled, red and white surface, so often described 
in these notes, due to subcapsular and interstitial hemorrhages; cut 
surface moist and glistening. Peritoneum somewhat swollen and 
clouded; that of the large intestines the same; small intestines of a 
diffuse, pink-red color. Mesenterium swollen, clouded, vessels en- 
gorged. Liver somewhat swollen, cut surface of a deep, brown-red 
color, and rich in blood; acini distended, central and inter-acinous 
vessels very full of blood ; but little fatty degeneration to the paren- 
chyma. Gall-bladder nearly empty. 

Spleen enlarged, 16 inches long, 3 wide, and 2 thick at superior 
end. Kidneys somewhat swollen, capsule non-adherent; cortex 
opaque, anaemic, yellowish-grey in color, variegated by similar dark 
red spots to those seen on the surface. Medullary substance injected. 
The mucosa of the entire intestinal tract was but moderately swollen, 
of a diffuse, pink-red color, varied by a yellowish tinge in the duo- 
denum and jejunum. Valvula Bauhini but little swollen. 

Not a sign of ulceration or neoplastic induration in the large intes- 
tines. 

Thoracic Cavity: 

No effusion. Slight double-sided pleuritis, with numerous small 
points of attachment between the pulmonary and costal pleune. Cir- 
cumscribed, lobular centers of consolidation in the anterior and mid- 
dle lobes of the lungs. The outer surface of the lungs, eorresponding 
to these consolidated portions, presented a peculiar marbled appear- 
ance, but the interstitial tissues in this ease were the darker portions, 
while the parenchymatous were the ansemic and lighter, which is ex- 
actly contrary to the conditions presented by contagious pleuro- 
pneumonia in cattle. Observers who have been utterly ignorant of 
every element of pathological anatomy, or how to read the lesions of 
disease correctly, have mistakenly described these conditions in the 
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pig, in swine plague, as iiiterstitial-pneiimoiiia; whereas, the fact ib, 
that the interstitial tissues in these eases are almost, if not entirely, 
free irom any neoplastio processes, and especially is it so of any ten- 
dency to sclerosis; local indurative sclerosis of these ti^ues does occur 
where there has been destruction going on, bnt tlie animal eventually 
recovers. These hogs never come to the notice of the investigator, 
however, but such lungs can be found at the slaughter houses, iind, 
as said, represent recovered cases of swine plague. I have already said 
that,incontradistinction to contagious pleuro-pneumonia, the interstitial 
tissues in cases of swine plague presenting this morbid appearance are 
red, while the parenchyma is more or less antemic; this red, streaked 
appearance is due to the engorgement of the large blood-vessels run- 
ning through the interstitial (iuterlobular) spaces, which fill up the 
entire space; the blood in these vessels, in this condition, is invariably 
coagulated; the auEemie, diffuse, light, pink-red color of the neigh- 
boring parenchymatous tissue is due, self-evidently, to the interruplion 
of the circulation in the interstitial veins, whereby the supply of blood 
is shut off. The delicate and diffuse pink color of the parenchyma- 
tous tissue was interrupted by the presence of numerous, sub-mi I iary, 
yellowish -grey spots, in the center of which could be distinguished 
the walls and ostia of the finest bronchioli; th^so spots were anieniic, 
dry, and represented the very earliest stages of caseous, bronciio- 
pneumonia, another condition that observers of this country Iiave 
described as tulwrculosis. The diseased portions of the lungs were 
decidedly cedeniatous; great quantities of a clear, aqueous fluid aozing 
out on pressure. Diai>edesis, or hemorrhage, had not occurred in 
this case. Considerable collateral hyperKniia immediately extended 
from the consolidated into the neighboring pulmonary tissues, but 
there was no tedema here. Tlie engorgement of the inler-acinous 
vessels could be distinctly followed into these tissues, but the vessels 
were less and less prominent, until they could be no more seen. 

Heart as usual. Myocardium opaque, aniemic, yellowish-grey-red 
in color ; tissue very friable. 

Autopsies XIV and XV. 

The following autopsy notcsareselectedfrom tivo,of a large number^ 
L made upon a herd of swine in which hog cholera prevailed, and in 
I whicli the owner, a physician by the way, was very much puzzled^ 
10 
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on account of the general scarcity of any lesions worthy of notice in 
every animal that died. The septicainiia could not be better marked. 

First, in no single case did one of the animals that died in this herd 
of swine present even an intimation of choleroid symptoms. Above 
it has been said that the owner was a physician ; it should have been 
added thereto, that he is a very finely edr.cited German physician, and 
not a practitioner, well to do in the world, and kept a careful watch 
over his hogs. 

I will not go into the details of these autopsies, but simply give the 
points necessary. 

In one of the hogs, the lungs were absolutely clear of any lesions, 
while in the intestines there were but two small neoplasms about the 
size of a large pea, which were covered with a yellowish-grey, dry, case- 
ous material. Liver a little swollen, ansemic, fatty. Spleen swollen. 
Kidneys as usual. Lymph-glands somewhat swollen, and the seat of 
the usual hemorrhages, but not to an excessive degree. 

In the second hog, there were two small centers of caseous consoli- 
dation, very dry, and not surrounded by any hyper^mic tiBsue in the 
lower part of the middle lobe of the left lung. 

Intestines free from anv ulcerations. 

Other organs as above, except that the kidneys present the most 
wonderful number of petechial hemorrhagic spots that I have ever seen. 

These two cases are especially valuable, showing the true nature of 
swine plague. The real cause of death was the action of a poisonous 
principle secreted by the germs upon the centers of respiration and 
circulation. Again, the bacteria which developed from the splenic 
cultures of these two pigs were much more malignant in their action, 
when inoculated, than many other cultures derived from hogs in 
which the secondary lesions, pulmonary and enteric, were very severe. 

Autopsy XVII. 

Two-thirds grown black and white pig. No cutaneous discolora- 
tion. Abdominal cavity contained about three quarts of a light, red- 
dish-yellow fluid. The lymph-glands of the entire body swollen and 
variegated by hemorrhages and engorged vessels, as has been so fre- 
quently mentioned. Large intestines covered over and agglutinated 
together by a viscid material which contained many flocculi. The ex- 
ternal surface of the caecum and colon was marked by numerous 
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round, circumscribed indurations, the serosa at these points being 
somewhat swollen and clouded, and the vessels engorged, while the 
other parts of the membrane did not show these changes. Small in- 
testine of a diflFuse, delicate, pink-grey color. Stomach partially filled 
with digesta; mucosa swollen and covered with a thick, viscid coating; 
a few ecchymotic spots in its substance. Mucosa of small intestine 
but slightly swollen, in general anaemic and of a leaden-grey color. 
Same of the large intestine. 

Not a sign of acute intestinal catarrh, not an acute inflammatory 
phenomenon in the entire intestinal tract, and yet this hog presented 
severe choleroid symptoms for a few hours before it died, but had 
previously been severely constipated. 

Nevertheless, the valve was swollen, and there were several small 
yellowish patches, of a dry caseous character, but the tissues under- 
neath presented no signs of recent ulcerations ; their general level was 
beneath that of the surrounding mucosa, which rose up wall-like 
around these caseous centers. At intervals were distributed through 
the mucosa cxf the csecum and colon twenty-four of these neoplastic, 
•circumscribed induratioiis^ with a well-marked center and concentric 
radiated structure, which have been called characteristic to this disease ; 
these neoplasmata varied in size from that of a quarter of a dollar to 
a silver five-cent piece. They were not covered with any caseous ma- 
terial, nor were they surrounded by any hyperamic tissues. Spleen 
somewhat swollen. Liver swollen and fatty. Kidneys swollen, 
opaque, anaemic, yellowish-grey in cortex; medullary substance hy- 
peraemic; the entire cortex dotted by numerous petechial hemorrhagic 
oenters. 

Bronchial lymph-glands as others. Heart flabby, anaemic, opaque, 
friable. 

Lungs normal, except two small lobular centers of recent consoli- 
dation in the anterior lobes, one in each. 

This case is especially valuable as evidence that swine plague is an 
infectious septicaemia. 

Belted g^rms found in all the tissues. Cultures made. Virulence 
proved on mice. 

Autopsy XVIII. 

Black pig, three months old. Movements weak. No diarrhoea. 
Out its throat. 
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No discoloration of cutis. Blood not as blue-red as usual. As the 
throat was cut the pharyngeal lymph-glands were exposed ; they were 
much swollen and contained several caseous centers. It will be no- 
ticed that this is the first time I liave met with such centers in my 
examinations of hogs diseased with swine plague^ and that the num- 
ber thus examined covers several hundreds. The other lymph-glands 
of the body presented the general strawberry-like appearance so fre- 
quently recorded. The caseous condition of the pharyngeal glands 
antedated the illness of this animal with swine plague, and hence had 
nothing to do with it. 

No effusion in abdominal cavity. The peritoneum of the small 
intestines swollen and of a deep, pink-red color. Contents semi-fluid. 
Mucosa swollen ; reddish-yellow in anterior portion and red in ileum. 

Large intestines : contents semi-fluid, greenish-yellow in color, mu- 
cosa swollen, red, occasional hemorrhagic centers, marked by numer- 
ous follicular erosions covered with a yellow caseous material, which 
on removal exposed the swollen edges of the openings of the glands. 

Liver much swollen, edges rounded; cut surface anaemic and fatty; 
acini distended ; color, grayish-yellow-red. Kidneys as usual. 

Lungs sound. 

Belted bacteria present. 

Autopsy XIX. 

General lesions same. 

Intestines normal, with the exception of congestion and swollen 
condition of the mucosa, more especially of the small intestine. 

Both lungs the seat of extensive caseous, lobular broncho-pneumonia^ 
and adhered to walls of thorax in nearly their whole appositional ex- 
tension and with the diaphragm. 

Belted bacteria present. 

Autopsy XX. 

Pig, same age. This case is worthy of especial attention, as it ex- 
emplifies the very severest phenomena possible of an acute septicsemia 
and the hemorrhagic conditions peculiar to swine plague in such oaseSy 
which are rare under natural infection. Animal died shortly before 
my arrival. 

Skin of the abdomen of one diffuse, blue-black-red color, with nu- 
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merous spots where there was desquamation; of the epidermis and a 
tendency to ulcerative condition. No oedema! Blood very dark, 
blue-red ; coagulated and became bright red on exposure to the air. 
Subcutaneous fatty tissue of the abdomen and dependent parts com- 
pletely filled with petechial and diffuse hemorrhagic centers. The 
abdominal cavity contained about two quarts of a red-colored fluid. 
The condition presented by the intestines and peritoneum I have 
never seen before or since. The parietal peritoneum and that covering 
the small intestines was marked by the presence of innumerable ecchy- 
motic dots, which looked as if a painter had spattered some bright 
red paint over the parts ; these dots were of irregular size and shape, 
varying from that of a small pin's head to J of an inch in diameter 
(diffuse hemorrhages were wanting) ; they were situated immediately 
in the superficial tissues of the serosa and peritoneum. The large in- 
testine presented a similar picture in its anterior parts, with the excep- 
tion that there was a marked engorgement of the blood-vessels and 
the hemorrhages were more extensive and diffuse ; as one approached 
the posterior portion of the colon, they became more extensive until 
the rectum was reached ; here the serosa presented one diffuse, black- 
blue- red color. The surface of the serosa was intact throughout, these 
hemorrhages being sub-serous in their entire extent along the greater 
portion of the large intestine ; in the anterior portion, as in the serosa 
of the small intestine, they were more in the tissues of the serosa 
proper. 

The singular phenomenon about this autopsy was, that while the 
lesions in the intestinal wall were so excessively severe, viewed ex- 
ternally, that internally they were absolutely nil in comparison. The 
mucosa of the stomach was somewhat swollen, and marked by a few 
hemorrhages on the crests of the rugae, but the small intestine was 
only of a diffuse, pink-red color and free from hemorrhages; even 
those in the serosa could not be seen from the inside. 

The mucosa of the large intestine was intact throughout, carrying 
its normal luster even in the most severely complicated rectum. Care- 
ful removal of the mucosa of the rectum showed the hemorrhagic 
condition to be in the reticular tissue between the muscularis and 
serosa, where the vessels were distended, filled with coagula, and in 
many cases ruptured, so that masses of coagulated blood and infarc- 
tions of an extensive character separated the muscularis from the 
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serosa. Just here let me say, that the coagula in these vessels and ex- 
travasated blood were completely filled with the belted germs. 

The omentum and serous covering of the stomach were dotted by 
similar hemorrhagic centers. 

The entire lymph-glands of the body, that is, such as one generally 
notices, from the inguinal to the pharyngeal, were of one diffuse^ 
blue-black-red color, intensely swollen and oedematous. 

Mesenterial and meso-colic vessels engorged with blood of a similar 
dark color. 

Liver swollen, very full of blood, and marked by numerous hem- 
orrhagic spots in its substance. 

Spleen, much swollen and full of blood. 

Kidneys, surprisingly preserved. Cortical substance clouded only, 
but the medullary was one diffuse, dark, blue-red color, and the ves- 
sels could be followed into the cortical in a somewhat engorged con- 
dition, but soon could not be seen. Not a hemorrhagic spot or en- 
gorged vessel in the outside limits of the cortical substance. Pelvis 
filled with coagulated blood, which was closely attached to portions 
of the mucosa ; where the latter was exposed to view it was the seat 
of numerous hemorrhagic centers of a petechial and diffuse character* 

Heart, numerous ecchymotic spots in both folds of the pericardium, 
and about a table-spoon of blood in sack. Same kind of spots in en- 
docardium. Myocardium somewhat ansemic, brown-red in color. 

Lungs normal, with the exception of a few congested lobuli, in 
which there was an occasional hemorrhagic spot of a diffuse nature, 
and about the size of a pea. 

Autopsy XXI. 

The following autopsy represents one of the most acute and severe 
cases of swine plague that we have yet seen, as well as presents lesions 
that have seldom been described, which, in most essentials, differ ma- 
terially from those generally found in the writings of other observers, 
still they are very necessary to a completion of the pathological pic- 
ture by which this porcine pest displays itself. 

Full grown, thoroughbred Poland-China sow. These large sows 
had been removed from the infested pens about a week after the out- 
break began, and put in a yard where there had never been any swine 
plague, and carefully watched. I visited the "College Farm'' at 
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about ten A.M. ot me morning of tlie twenty-first of December, 1887, 
and on inquiring how the separated hogs were doing, was informed 
that there was another fine sow which had just been taken, and was so 
very sick that she could not get up; also, that the evening befiiro, this 
animal had appeared apparently well, but that early in the morning 
it was unable to move. On examining the animal this was found to 
be the case, and it was decided to kill her at once. Slie was knocked 
in the head ! 

On cutting through the skin, which was in no way discolored, the 
first thing that attracted attention was the unusually thick, dark, 
blue-red color of the blood, which was of the consistency of tar, and 
actually refused to flow from the blood-vessels ; in this regard it re- 
sembled the blood of animals dying from severe cases of anthrax. 
It should be remarked that the animal was still kicking when the 
skin was cut through. The same conditions of the blood existed 
when the larger axillary vessels were sectioned in the separation of 
the fore-limbs. This blood also coagulated very slowly on exposure 
to the external atmosphere, and oxidation occurred in the same man- 
ner. Such a condition of the blood is very rarely seen in swine 
plague, and then only in the most ultra-severe and acute cases. No 
effusion in the abdominal cavity. Costal peritoneum swollen, grey- 
ish, and dotted with innumerable petechial hemorrhages, as well as 
larger ones of more or less diffuse cliaraeter. Peritoneal covering of 
small intestine swollen and of a diffuse, dark, blue-red color on the 
duodenum, while that of the jejunum and ileum was marked by 
diffuse patches of a similar color, the balance of the serosa being 
bright red and marked by numerous engoi^ed vessels and hemor- 
rhagic centers; that of the large intestines swollen, greyish, vessels 
engorged, hemorrhagic centers more profuse and extensive. AVithin 
the folds of the meso colon and that portion of mesenterium attached 
to the large intestines were immense hemorrhagic effusions in a coag- 
ulated condition, which separated the folds of the membranes; the 
blood-vessels of the latter were engorged and of a dark, blue-red color j 
the lymph-glands were also swollen intensely and the seat of such ex- 
tensive hemorrhages and engoi^ement that they were of the same: 
dark, blue-red color, which entirely obstructed any greyish appear'- 
ance on the part of the swollen pareflQbjai6ooZ"j1iil '^^hgr lyjnph- 
glands of the body, even those "^^(J^ff tft^^ffAT-^^IfiBffiG^. 
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were in the same condition. The spleen was intensely swollen^ and 
of a blue-black-red color externally, vari^ated by the greyish ap- 
pearance of the swollen trabeculaj. Contents of the same color and 
very replete in blood, which flowed from the cut surface as a blue- 
black-red fluid. Length of spleen sixteen inches, three wide at infe- 
rior and two at upper end, three inches thick in the middle of the 
bodv. 

Kidneys: 5 inches long, 2 thick, and 3 wide in the middle. Cap- 
sule non-adherent; outside and cut surface of cortical substance 
swollen, anaemic, opaque, and of a yellowish-gray-red color ; the in- 
ter-tubular vessels were much injected, thus marking distinctly the 
outlines of each tubule ; on the cortex they appeared as reddish striae, 
or dots, according as the section met the vessels. Medullary sub- 
stance of a dense, bright-red color. Mucosa of the pelvis swollen, 
^nd the seat of numerous hemorrhagic centers, while the cavity con- 
tained a mass of coagulated blood, which extended into the veins. 

Liver : Swollen, and edges rounded, gall-bladder distended and full 
of a yellowish-green fluid ; outer surface presented a variegated ap- 
pearance there being larger and smaller territories of a yellowish- 
gray-red appearance, while others were of a dark, blue-red color; 
same of the cut surface, which was more or less juicy, the interacinous 
blood-vessels being distinctly marked in many places and full of 
Wood, while the yellowish-red, opaque centers were anaemic and 
vessels compressed, the acini were much swollen, and where their 
characteristics were not rendered indistinct by the engorged vessels 
^nd hemorrhage, the intra-acinous vessels were so compressed as to 
be invisible; at certain points engorged gall-capillaries could be seen 
:as delicate yellow lines. 

Intestines : The condition of the serosa has been previously men- 
tioned, but it was so strikingly intensive that it will bear repeating 
again in this place; the duodenum was one diffuse mass of a purple- 
red color, although the serosa itself still retained its natural luster. 
These hemorrhages were mostly in the muscularis, where many of the 
larger vessels were engorged with blood in a coagulated condition. 
Along the jejunum the hemorrhages occurred in large, diffuse patches 
of the same color, they became less in the ileum, where the total 
•engorgement of the vessels was most beautifully marked in the bright- 
red serosa, at the portions not complicated by these hemorrhagic 
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I^atches. The serosa covering the stomach was swollen, clouded, 
51 lid marked by engorged vessels and petechial hemorrhages. On 
opening the stomach the extreme severity of the internal lesions was 
iit once apparent. The organ was about half full of a dirty, greyish- 
green material containing fragments of straw and corn. The mucosa 
was intensely swollen, and the seat of extensive parenchymatous hem- 
orrhages of a diffuse as well as petechial character ; extensive patches 
of a yellowish-grey color and dryish consistency were distributed all 
through the mucosa, which were firmly attached to the underlying 
tissues, but on removal left an ulcerated, granulous surface exposed to 
view. Towards the pylorus the mucosa had a yellow stain. The 
mucosa of the duodenum was intensely swollen, and covered through- 
out with the same greyish-yellow masses, with an ulcerated surface 
underneath; the same of the jejunum, except that the diphtheritic 
masses were in patches which became less frequent in the ileum ; 
Peyer's plaques and the solitary follicles were muchswollen ; numer- 
ous hemorrhagic centers were to be seen in the former. Large in- 
testines : mucosa in the same condition ; valve also ; the rectum was 
etill more severely complicated, the mucosa being dark, blue-red in 
color, but covered by the same diphtheritic material which extended 
deeper into the underlying tissues, the muscularis was of the same 
color, oedematous and hemorrhagic, a reddish, aqueous fluid oozing out 
of the cut material ; large vessels engorged, and many of them filled 
with coagulated material. Not a circumscribed ulceration, or button- 
like neoplasm in the entire length of the large intestine ! ! 

The characteristic ovoid, belted germs were found in immense num- 
bers in the blood, a few in the urine, and sections from the organs 
Jilso gave a plentiful representation. Cultivations gave positive 
results. 

On Dec. 29, 1887, another large sow died, the autopsy of which so 
closely resembled the above, the course of the disease being equally 
iwcute and severe, that there is no need of recording it here. 

Necroscopical Notes From Inoculated Hogs. 

The previously noted autopsies have been carefully selected from 
records of several hundred made in different parts of Nebraska dur- 
ing the past two years. They have not, however, been selected to 



154 Swine Plague — 

favor any peculiar views of my own, but to show every phase of 
pathological lesion which occurs in this very complicated pest, and 
which can best illustrate its true characteristics. 

It now remains to append a few autopsies from the records of pigs 
or hogs that were inoculated with pure cultivations of the germ of 
this disease, bouillon cultures being invariably used. The reader will 
understand that by '' pure cultures " are meant unquestionable ones, 
and that the organism therein was the one described in this report aa 
the only cause of swine plague. In each case the material used was 
subjected to microscopic and culture control. He will also see how 
completely the results correspond with those previously detailed as 
occurring under natural infection. 

Autopsy XXII. 

As stated elsewhere, we visited a very severe outbreak of swine 
plague at Valparaiso, Neb., in December, 1886. From a pig killed 
there (see autopsy No. 13) we inoculated two flasks containing ster- 
ilized-peptonized bouillon, with due precaution, upon the 13th of De- 
cember, and upon the 27th of the same month inoculated four six- 
^ months-old pigs that were raised at the farm, three of which had been 
subjected to preventive inoculation in a graded but very severe form, 
while one had received but one mild inoculation. No. 41 died on 
the next day, Dec. 28, 1886. At the time these pigs were subjected 
to this test inoculation, the weather was bitter cold. The inoculation 
was intra-abdominal in number 41. 

As said, the weather was extremely cold. The autopsy was made 
on the 29th, and the cadaver frozen so solid that the organs could 
only be removed with great difficulty. They were taken to the labor- 
atory and there examined, there being no opportunity for any changes 
to occur in transit. 

The skin of this animal was one mass of diffuse, bluish-red flush 
along the entire inferior portion of the belly ; the locus inoculationis 
was swollen and cedemato-hemorrhagic, but otherwise there was no 
oedema of the sub-cutis. The superficial inguinal, intermaxillary, 
and oiher lymph-glands were swollen and the seat of much sub-cap- 
sular and interstitial hemorrhage, which gave them that characteristic 
appearance which has been likened to the section of a large strawberry, 
as mentioned previously. 
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The abdoiuinal cavity contained a mass of a straw-colored frozen 
material, which must have been fluid intra-vitani. Peritoneum swol- 
len and of a diffnse, light pink-red color, dotted by numerous ecchy- 
motic spota ; that covei'ing the small intestine was of a vermilion-red 
color, while the serosa of the large intestines was swollen, grey, and 
clouded, the vessels being engoi^ed. Mesenterium and meso-colon 
swollen, greyish, clouded ; vessels injected. Same of the serous cov- 
ering of the stomach. The latter was full of ingesta; the mass was 
stained yellow where it lay in the pyloric portion. The gastric 
mucosa was but slightly swollen, but of a diffuse redness in the fundus 
of the organ. Mucosa of duodenum swollen and stained yellow ; 
that of the balance of the small intestines was not much swollen, but 
had a diffuse, light pink-red color. Ileo-caecal valve not swollen, as 
well as the mucosa of the lai^e intestine. Contents semi-pultaceous. 
Liver very little swollen but quite fiiU of blood. Spleen same. Kid- 
neys very full of blood and somewhat clouded ; medullary substance 
of a bright red color. 
Thoracic Cavity: 

A slight effusion had taken place in the cavity. PleurEe slightly 
swollen and clouded, and marked by occasional ecehymotio spots. 
Pericardium the same. Myocardium somewhat ansemic and opaque 
in appearance. Lungs normal, except along the edges of the anterior 
lobes and thedeeperportionofthemiddlelobe, where they were slightly 
hyjierjemic, but without any indications of consolidation. The blood 
in the pulmonary veins and heart was completely filled with the ovoidi 
belted germs, which showed every indication of vitality when exam- 
ined in a hanging drop, and although the spleen was scarcely swollen 
at all, I have never seen it more replete in these organisms. Notwith- 
standing the fact that the animal had been frozen almost soUd, the 
cultivations made from the organs and blood of this animal developed 
with their accustomed rapidity, and proved to be virulent when tested 
upon small animals. 

This case is especially valuable, the animals having neither the 
pnetimonia or intestinal lesions, one or the other of which, or both, 
moat generally occur in this disease. It serves to show that the swine 
plague is just what we have termed it, an infedious blood poison. 
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Autopsy XXIII. 

On August 24, 1887, inoculated twenty pigs, three months old, 
raised on farm and perfectly healthy, with a very weak material. As 
none of them showed any indication of illness, except a slight swell- 
ing and redness on the inside of the thigh where they were inoculated, 
having for ten days eaten as well as if nothing had occurred, it was 
<letermined to sacrifice one of them in order to see if there had been 
^ny internal effects. To all outward appearance the animal was in 
perfect health. Subcutaneous lymph-glands but slightly swollen, 
somewhat oedematous and lustrous when cut across. No effusion in 
abdominal cavity, but the folds of the large intestine were covered 
and agglutinated together by a viscid material, in which some flocculi 
•were to be seen. The serosa covering both large and small intestines 
"was marked by many engorged vessels ; the same condition prevailed 
in the mesenterium. The mesenterial lymph-glands were, however, 
much swollen, and presented the variegated red and white appearance 
«o often alluded to, though not in an excessive degree ; on cross-section, 
the same presented a similar appearance, there being sub-capsular 
4ind interstitial hemorrhage ; the parenchyma was swollen, clouded, 
-and oedematous. The serosa of the large intestines presented three cir- 
•cumscribed areas, in the vicinity of the entrance of the ileum into the 
<KBcum, where it was swollen and clouded and the vessels more 
•engorged than over the general surface. On opening the caecum three 
fresh ulcerations of the mucosa, with swollen, indurated edges, and 
-covered with a semi-dry, caseoid material were to be seen, correspond- 
ing in location to the areas previously mentioned as noticed in the 
serosa. This caseoid coating was easily removed, the tissues under- 
neath being swollen and of a delicate pink color, with a few very del- 
icate vessels in an engorged condition. The balance of the mucosa 
•of the csecum and colon was swollen, follicles quite marked, espe- 
cially those upon the surface of the valve. Mucosa of stomach and 
small intestines slightly swollen. 

Liver swollen, edges rounded, anaemic, acini distended, and of a 
grey-yellowish-red color. Kidneys swollen, cortex, opaque, ansemic, 
and of a reddish-grey color, medullary substance hypersemic. Spleen 
swollen. Lungs normal ! Even from this animal we were enabled 
to make cultures of the bacterium from the spleen. 
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Autopsy XXIV. 

Pig four months old, and perfectly liealtliy, was iiioctilateil iu the ab- 
dominal cavity on September 28, 1886 ; receiving 1"" of a bouillon eul- 
ture, it being the third generation of cultures obtained from autopsies 
made at Rising, Nebraska. On the first of October the animal displayed 
the first indications of general constitutioual disturbance; temperature 
104° C, where 'it remained until the 7th inat., when the pig showed 
visible signs of emaciation, and had a distressing cough, with a yel- 
lowish discharge from the nostrils and a pultaccous one from the rec- 
tum. It was killed on the afternoon of the 7th of October, as it waa 
very probable that it would not live until morning, 

Obdnction : No staining of the cutis. On cutting through the 
same, ths blood, which flowed from the sectioned vessels, was of a 
dark, bluish-red color, but soon coagulated and oxidized on contact 
with the air. The folds of the lai^e intestines were agglutinated by 
a thick, viscid material, in which were numerous flocculi. Superficial 
ingnlnal, mesenteric, and other lymph-glauds were much swollen, the 
cut surface being moist and glistening, and of a difl'iise, red color, 
interrupted by small interstitial and sub-capsular hemorrhages. Mes- 
enteric vessels engorged, and of a dark, blue-red color. The serosa 
covering the small intestines was of a diffuse, light, pink-red Milor; 
on opening these the mucosa was found swollen, with diffuse capillary 
redness; Peyer's plaques swol lea, with occasional hemorrhagic cen- 
ters within them. Ileo-<fl3cal valve intensely swollen. Throughout 
the lai^ intestines were numerous ulcerations, varying in size I'rom 
that of a pea to a ten-cent piece; they were covered with a greyish- 
yellow coating of a friable character, which on removal displayed n retl- 
dened surface, the edges of the ulcerations being irregular and tumefied, 
while the surrounding tissues were somewhat hypersemic. Button- 
like neoplasms were entirely wanting. 

Spleen swollen ; its parenchyma was of a dark, blue-red color, 
and very rich in blood. Liver swollen, edges rounded; acini dis- 
tended, cut surface of a greyish-yellow-red color, opaque, and ameniic; 
interstitial tissue marked by engorged condition of the bile ducts. 
Kidneys: capsule non-adherent; cortical substance aniemic, opaque, 
and of a yellowish-grey-red color ; medullary substar^e of a bright^ 
pink-red color. 
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Pleural Cavity : 

Slight effusion of a red-yellow color. Pleura swollen and dotted 
by numerous hemorrhagic centers of a diffuse and petechial character. 
Pericardium in a similar condition ; its sack contained about a table- 
spoonful of a reddish-yellow fluid. Endocardium also swollen and 
dotted with numerous ecchy motic spots. The anterior and middle lobes 
of lungs, as well as a portion of the posterior lobes, were consolidated or 
hemorrhagic, the complications being essentially of a lobular character, 
being sharply outlined from each other by the engorged condition of the 
interlobular vessels ; the lobuli themselves presented every phase of 
pneumonia, from that of engouement with a diffuse, dark red color, to 
a complete cellular infiltration, in which case the lobuli were ansemic 
and of a yellowish-grey color ; in all cases the complicated portions 
of the lungs were oedematous; the termination of the engorged inter- 
acinous vessels marked also the extent of the oedematous tissues. 

Tracheal and bronchial mucosa swollen, the tubes being filled with 
a foamy, straw-colored material, which in the deeper seated ones be- 
came more fluid. 

Belted, ovoid germs in all materials examined, as well as success- 
fully cultivated and inoculated in mice. 

The same general results occurred in pigs number 17 and 18 which 
were inoculated with the same material, as well as with numbers 6, 7, 
and 8, which were inoculated with pure cultures from ihe first case of 
swine plague from which we obtained material in July, 1886, and 
pig number 14, which was inoculated with the tenth generation from 
that material. 

Autopsy XXX. 

Six months old pig, in fine condition. Inoculated • October 27, 
1886, with l*'*^ of a bouillon culture of the germs of swine plague- 
On account of the distance of the farm from the laboratory, and then 
having no conveyance, it was impossible to get any accurate account 
of the clinical phenomena in most of these cases, as we were entirely 
dependent upon the feeder for such. In this case, it was simply re- 
ported ^Hhat the pig had not eaten very well.'^ It died on the seven- 
teenth day of November, or twenty-one days after inoculation, which 
was rather a protracted period, but the pathological lesions' were 
among the most severe we had yet met with in any of our inoculated 
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hogs, especially in the intestines, and it is fcr that reason that the case 
is introduced here. 

Skin normal. Blood of the usual dark red color. Slight effusion 
in the peritoneal cavity. Peritoneum clouded and swollen. Lymph- 
glands as usual, but not to an excessive degree. Liver, swollen, 
anaemic, opaque, yellowish-gray-red in color. Spleen as usual. Kid- 
neys swollen, opaque, anaemic, as usual. Stomach : mucosa excess- 
ively swollen and gathered into deep rugae ; very extensive diffuse 
hemorrhages through the substance of the membrane; towards the 
pylorus it was stained yellow, which color extended through the duo- 
denum ; mucosa of the same much swollen ; that of jejunum and 
ileum in the sanie condition, and of a diffuse, pink-red color; Peyers^ 
plaques and solitary follicles swollen ; in former a few small hem- 
orrhagic centers. Large intestines : Mucosa swollen, and of a leaden- 
gray color, with some centers of diffuse hemorrhage ; ileo-caecal valve 
intensely swollen, indurated, and extended into the intestine for over 
an inch in length ; it was surrounded by an irregularly shaped mass of 
a dirty, dull black color, the surface of which was granulous; the 
same material extended up the sides of the indurated valve, until it 
reached the crown, which was of a dirty yellow color. (See Plate 
VI.) This mass was about one-quarter of an inch in thickness; un- 
derneath the black surface it was of a yellowish-grey color and friable 
consistency, while still deeper the tissues were indurated and of a 
more whitish-yellow color; the tissues adjoining were also much 
swollen, with a few ecchymotic spots scattered through the mucosa. 
All through the caecum and colon w^ere numerous small follicular 
ulcerations, covered with a dryish, yellow, friable mass, the edges 
of the same being indurated. Button-like indurations wanting. 

The thoracic cavity contained about a pint of straw-colored fluid. 
Pleurae swollen, clouded, general color greyish interrupted by numer- 
ous ecchymotic hemorrhages. Pericardium in the same condition; 
its sack held about a table-spoon of the same colored fluid as was 
met with in the pleural sacks. Myocardium anaemic, opaque, swollen, 
and yellowish-grey-red in color. Endocardium swollen and clouded ; 
dotted with ecchymotic spots. The pulmonary pleurae were attached 
to the inside of the thoracic cavity in several places. Cross-section of 
the lungs revealed marked lobular pneumonia in the anterior and 
middle lobes, and some in the inferior ; the same were in all condi- 
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tions common to this disease, from simple hemorrhagic conditions to 
the infiltration and destruction of the tissues of the lobuli ; the inter- 
lobular vessels were distended by a bluish-red coagulated material ; 
the lobuli in the immediate vicinity were heavily engorged with bloody 
but those at a distance were uncomplicated. CEdema as usuaU 
Mucosa of the trachea and bronchial tubes swollen; vessels injected, 
with petechial and small, diffuse hemorrhages scattered here and there. 

This animal was also frozen hard before the autopsy was made, but 
allowed to thaw out in the laboratory. The spleen was at once re- 
moved, and agar-agar cultures made therefrom, which developed as 
usual. Positive results from same on mice, the same ovoid, belted 
germs being present in their blood. 

(This was certainly a case in which, according to Mr. Salmon, his 
imaginary germ of "hog cholera'^ Should also have been found.) 

Autopsy XXXI. 

This hog has quite an interesting history in connection with our 
experiments. It belongs to the group 41, 42, 43, 44, 45, 46, 47^ 
experimented with in 1886, and is recorded as "No. 45.'^ This ani- 
mal's part in the programme is as follows: Nov. 4, 1886, inoculated, 
with others, with a weak vaccine from which no visible disturbances 
were to be seen. Nov. 27, '86, re-inoculated with a stronger virus. 

Dec. 26, '86, a test inoculation was made upon these hogs with a 
primary bouillon culture made from material from an outbreak of 
swine plague at Valparaiso, Nebraska, the germs of which were so 
virulent that test hog No. 41, which had only been inoculated once, 
succumbed in about twenty-four hours. (See Autopsy XXII.) 
The other hogs withstood even this test, and were all alive up to Aug, 
6, 1887, when Nos. 42, 43, 44, and 45 were again subjected to a test 
inoculation wdth a recently prepared and strong virus, each animal 
receiving six fluid grammes in the abdominal cavity. Of the four 
hogs thus tested, only this one. No. 45, showed any signs of illness, 
being off its feed for about ten days, lying continually in the straw, 
and growing gradually worse, so that I killed it in order to be sure 
and have the cadaver fresh, as the animal would have probably died 
during the ensuing night. It must be remarked that during its ill- 
ness, this animal did not have any choleroid discharge whatever ; in 
fact, constipation was the marked phenomenon with reference to intes- 
tinal action. 
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This fact deserves the most careful remembrance in connection with 
Mr. Salmon's assertions that hog cholera is a separate disease frc:u 
the swine plague, and characterized by a germ, which does not color 
at its pole ends like the bacterium of rabbit septicaemia. Mr. Sal- 
mon's hog cholera is an ulcerative enteritis ! 

This hog was inoculated with a culture of the germ descri led m 
connection with the etiology of this disease, in this report, which does- 
color at its poles, and which has a clear center ; and, as the results 
will most conclusively show, is the true and only germ of hog cholera 
or swine plague, and which does cause the lesions found in the intes- 
tines in this disease, which statement I positively and dogmatically 
reiterate, irrespective of the false assertions that have emanated froim 
Washington. 

No. 45 was, at this time, about sixteen months old, but had only 
arrived at about two-thirds of the size it should have, on account of 
the severity of the inoculation tests to which it had been subjected. 

No discoloration of the outside cutis observed. Blood of ao 
extremely dark, blue-red color, both arterial and veinous ;. it coag- 
ulated slowly upon contact with the air, and finally became bright red 
in color. Paniculus adiposus very whife and somewhat atrophied • 
both it and the sub-cutis were free from any hemorrhagic effusions. 
Small quantities of a dark, bluish-red fluid oozed from, the ©peaings- 
of the segmented blood vessels. Subcutaneous lymph-glands- ex- 
cessively swollen, and presented a mottled appearance, being^ of a 
greyish color in some partes and bluish-red in others, owing to sub- 
capsular and interstitial hemorrhages ; cut surface oedematous and of 
a similar appearance. 

Abdominal Cavity: 

On opening the same the first thing that struck the eye was the 
pregnant uterus, which contained seven foeti. About a quart of 
straw-colored fluid containing much flocculent material wa& in the 
cavity. On endeavoring to lift up the omentum, it was found to be 
closely attached to the large intestines in three different places; sepa- 
ration was impossible, so that these spots had to be cut around in 
order to free the membranes. Costal peritoneum pale and free from 
hemorrhages, somewhat swollen and clouded. Visceral peritoneum 
presented the same general characteristics, except at the points where 
its omental fold had been attached to the csecum and colon ; here it 
11 
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was much thickened, rough, and very vascular ; these points were 
sharply circumscribed from the balance of the intestinal wall, being 
raised above the general surface, and were also much more extensive 
than any such conditions that I had previously met with in the course 
of my investigations. The large intestine was much contracted, but all 
along its course could be felt hard lumps of varying sizes, filling the 
haustra or sacculations. The rectum appeared contracted and empty 
along its entire course. 

The reader will be kind enough to bear in mind that we are de- 
scribing a case of inoculated swine plague, caused by the belted germ, 
which colors at its poles, which Mr. Salmon says is the cause of 
" chronic pneumonia '' only ! 

The small intestine was also contracted, and of the same, ansemic, 
pale-grey color. Along the course could be felt a number of 
small, circumscribed indurations, but they differed from those in the 
large intestine from the fact that the serosa over them had not lost its 
lustre, and that in the center of many of them the continuity of the 
wall was interrupted by a small round oj)ening. Stomach : The out- 
side was of the same pale, greyish color, somewhat swollen and 
clouded; its walls were also contracted; contents, mostly dirt; 
mucosa swollen, covered with a viscid, adhesive coating ; generally 
anaemic ; pyloric portion stained yellow. Small intestines contracted 
and empty during their entire course ; mucosa not much swollen, 
very anaemic; stained yellow in the duodenum. Quite a number of 
eeliinorynchi, in various stages of development, attached to the walls 
were found in the intestine. 

Large intestines : Not an indication of acute inflammation ! Mu- 
cosa anaemic, not swollen, of a delicate, pinkish-yellow color. Very 
little, if any catarrhal covering. In general, quite empty, but here 
and there were to be seen large, greenish -black masses of faeces in the 
form of balls, filling the haustra of the colon ; the caecum and rectum 
were empty. In the immediate vicinity of Bauhinis valve was a 
dense, black, circumscribed mass, larger than a silver dollar, with a 
well marked center-piece about the size of an old-fashioned silver 
three-cent piece ; this mass was the thickest at the center, and gradu- 
ally grew thinner towards its peripheries ; its surface was marked 
by a continuous line of consecutive ring-like elevations, extending 
from the center-piece to the circumferences ; on cutting through it, 
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the superficial mass was seen to consist of a caseous, dry, friable ma- 
terial, while the underlying tissues were nothing but a mass of dense, 
indurated, connective material. The mucosa around this object was 
separated from it by a slight furrow. In the cul-de-sac of the caecum 
were a number of smaller objects, having the same, general character- 
istics, to which small masses of faeces were attached. Three inches 
deeper down the caecum was a similar black patch, composed of two 
of these large indurations, which complicated the entire intestinal 
wall in a transverse direction. A special description of the same 
need not be given. As one approached the colon, still another of 
the patches was met with, and at the termination of the colon still 
another, which was two and one-half inches in its longitudinal diame- 
ter and one and one-half in the transverse, these measurements bear- 
ing relation to the course of the intestine. The surface of this last 
induration was somewhat smoother than that of the others, the radia- 
tions not being well marked. See plates VII. and VIII. Rectum 
free from ulcerative or indurated conditions. (It does not seem as if 
any one could have seen more extensive lesions in the large intestine, 
which Mr. Salmon says are characteristic of his " hog cholera,'' yet 
his manufactured germ of " hog cholera " never had any connection 
with the lesions in this hog.) 

Spleen much swollen ; 14 inches long and 2 thick at the superior 
end; surface marked by numerous irregularly-shaped vegetations, 
pulp, juicy and rather dark in color. 

Liver swollen, edges rounded, capsule marked by numerous vege- 
tations ; gall-bladder half full of a thick, greenish-yellow material ; 
cut surface anaemic, of a greyish-brown color; opaque but with a 
slightly yellow tinge. Acini very much distended. Central vessels 
invisible; the interacinous gall ducts were somewhat injested, to 
which was due the "yellowish tinge" previously mentioned. Kid- 
neys swollen^ capsule free, corticle substance of a dull, greyish-yellow 
appearance, anaemic, swollen, opaque. Medullary substance of a dark, 
blue-red color, rendered striated by the still more intensive color of 
many distended vasa-recti. 

Thoracic Cavity: 

No effusion ! No adhesions ! Pleurae normal ! Heart flabby, muscle 
anaemic, opaque, yellowish-grey-red in color; small quantity of semi- 
coagulated blood in ventricles. 
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luferior portion of the middle lol)e of both lungs and a jwrtion of 
anterior lobes were the seat of much lobular pneumonia in various 
stages of development, and oedematous. 

Lymph-glands of the entire body as described for the subcutaneous* 

(Mr. Salmon\s latest report having just come out at this time, in 
which he endeavors, but in vain, to save his reputation as a scientific 
investigator, by reporting the intestinal lesions from swine plague, 
and thus makes a new disease called " hog cholera," for which he 
manufactures a nondescript germ, it became a matter of urgent neces- 
sity to subject such a case as this to the most rigid examination ; for, 
as has been said, there was no doubt about the presence of the bac- 
terial culture used to inoculate this animal, and that the germs in it 
were the same we have invariably found in every case of swine plague.) 

The blood, blood serum, and all the organs were subjected to the 
most rigid microscopical examination, and the material selected treated 
with such care as to render the presence of adventitious germs impos- 
sible. Hanging drop cultures were also made direct from the blood 
serum, as well as others upon different media. 

After several hours spent at this useless job, we were unable to find 
any other micro-organism than that invariably found in every case of 
swine plague we have investigated, and which has been described as 
a "belted, ovoid organism which colors at its pole ends," and which 
bears no resemblance to the Washingtonian-Bureaucratic nondescript. 
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SWINE PLAGUE IN GEEAT BRITAIN AND EUROPE. 



Swine P«i.ague in Great Britain. 

The purpose of this report being to show that there is but one 
swine plague known to exist in the United States, and that this dis- 
ease is identical with the disease known by the same name in Great 
Britain, as well as that discovered by Cornil and Chantemesse and 
Rietsch and his colleagues in France, in the summer of 1887, and 
the disease in Sweden and Denmark, as well as to show that it exists 
in Germany, though not yet recognized as an independent malady, 
the reader must pardon the necessity of making the same as exhaust- 
ive as possible, for it is the writer's desire either to settle the question 
once for all, or place it in such a condition that it must be soon done, 
in order that the swine growers of this country need not be in further 
danger of the humbuggery that has emanated from Washington with 
regard to a second and entirely independent porcine pest, to which 
the name *^hog cholera '' has been given. In considering the history 
of the micro-etiological organism of swine plague, it has been shofvn 
that Mr. Klein, of England, saw the same as far back as 1 876, and 
that he gave illustrations which conclusively prove that he did, though 
he entirely failed to recognize it as an independent species from the 
one he considered to be the true germ ; which he says resembled 
** Bacillus subtilis.^' It has also been said that the author was the 
first to discover the germ of English swine plague in the fall of 1886, 
and that the same is identical with the bacterium which caused the 
American swine plague, but he distinctly wishes it understood that he 
places more streas upon the identical nature of the lesions and clin- 
ical course of the disease than upon micro-organismal resemblances. 
This assertion has been again confirmed by the examination of some 
material sent me by Mr. George A. Banham, a very eminent English 
veterinarian, living at Cambridge, England ; that the material came 
from an animal that had died from swine plague was evident from the 
piece of the large intestine sent with it, which contained the so-called 
*^ characteristic ulcerations," of varying size, covered with a yellowish- 
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grey, friable, caseous material. This material was received March 
25, 1888, and when subjected to a microscopic examination exactly 
the same micro-organism was found to be present, and in great num- 
bers, as that found in the specimen of Dr. Bowhill, in 1886. The 
lungs of this animal, while heavily engorged with blood, contained 
no visible centers of consolidation, and yet those conditions of the 
intestines were present which Mr. Salmon claims are the essential 
characteristics of his manufactured disease, " hog cholera." No such 
micro-organism as he descril)es as the cause of his peculiar and imag- 
inative disease could be found in these tissues ! 

I now desire to call especial attention to Mr. Klein's description of 
the lesions of swine plague in England, which the reader will have 
no diflficulty in seeing are the exact counter|)art of those described in 
the various autopsies selected from the notes of those made during my 
investigations in Nebraska. 

Mr. Klein says:* 

" Intestines : The small intestine shows, as a rule, hypersemia, and 
in some cases ecchymosis in the mucous and submucous tissues and 
the serous covering. In some rare cases the same is also seen in the 
stomach. The large intestine always shows the most characteristic 
appearances. There are at lea^t smaller or larger isolated or confluent,, 
generally roundish, ulcerations at and around the ileo-csecal valve, the 
rest of the mucous membrane being hypersemic even to ecchymosis. 
In the highest degree the whole of the . large intestine, down to the 
rectum, contains ulcers ; in the caecum they are confluent, and measure 
several inches, extending transversely as well as longitudinally ; while 
the whole remaining mucous membrane of the large intestine is much 
thickened, and in some parts the submucous tissue contains large ac- 
cumulations of blood. The ulcers are of various aspects. The fol- 
lowing forms may be seen ; very minute, well defined, prominent, yel- 
lowish-white specks, of the size of a millet or hemp seed ; then somewhat 
larger, more flattened, prominent, circular or oval, yellowish patches 
of the size of a hemp seed, up to about one-eighth of an inch in diame- 
ter; next, flat, circular, or slightly oblong patches, situated on the crest 
of a fold of the mucous membrane, in size from one-eighth to an inch 
in diameter, generally black, or grey, except a very conspicuous, and, 
I may almost say, characteristic prominent rim, which is yellow. The 
ulcer generally shows a pale, central, or eccentric disc, around which the 
rest of the ulcer is arranged as concentric rings. (See plate.) Between 
these flat ulcers with concentric layers and those uniform, yellowish- 
white, prominent patches and nodules, there are all intermediate forms ; 

•Veterinary Journal, Vol. V., 1877, pp. 45, 123. 
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this IS easily understood if it is borne in mind that as the latter in- 
crease in size, the central part is transformed into that black or greyish 
mass. 

"The following lymphatic glands present very characteristic 
appearances : the mesenteric glands, especially those of the large in- 
testine ; the bronchial glands ; the chain of glands along the descending 
aorta ; the sternal glands, and the submaxillary glands. The glands 
are much swollen, slightly firmer than normal, more or less red, in 
severe cases dark purple or even black, and when cut into a consider- 
able amount of red fluid oozes out. At the same time it may be seen 
that the chief seat of red colorization is the cortical part of the gland, 
from which it extends into the medullary part according to the greater 
or smaller severity of the change. 

" In a few cases we observed ulceration of the organs of the 
throat.^' He * * * 

I now desire to call the especial attention of the reader to the fol- 
lowing remarks of Dr. Klein, which will be found to be absolutely 
identical to the experiences of Dr. Detmers and myself in investigat- 
ing the swine plague of this country. 

Klein says : 

" Further important symptoms, and which have not hitherto re- 
ceived due attention, are affections of the lung and serous mem- 
branes ! ! Especially the lung affection has been as constant as any of 
the preceding, even more constant than that of the skin. The state 
of the lung is this: the slightest degree consists in a distinct mapping 
out of the lobes and lobules by oedema of the interlobular tissue^ 
the lung tissue of the corresponding parts being at the same 
time hypersemic. Then these parts become hepatized and transformed 
into a heavy, airless, red, transparent tissue ; and subsequently smaller 
or larger opaque or white specks and patches appear in the red sub- 
stance, and, as they increase in size, become gradually confluent. On 
section it may be seen that this is due to the fact that the bronchial 
tubes become gradually filled up with a white, brittle, cheesy mass, 
progressing gradually from the finest ramifications on to the larger 
branches of affected lobules and lobes. Finally, the whole lobule is- 
transformed into a discolored, dry, hard, friable mass. The pleura 
corresponding to these parts is of course inflamed, being in some cases 
exceedingly thick and covered with false membranes. In severer 
cases the greater part of one lung and portions of the other may be thus, 
changed, and, on the external surface there may exist smaller or 
greater ulcerations. Except in very slight cases there is generally ai 
certain amount of pleural exudation ; and in severer cases the pleura 
contain a considerable quantity of a thick, offensive, yellowirfh, or dis- 
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colored exudation. In sonic cases the pericardium is also inflamed and 
contains a large qnantitv of exudation, the membrane itself being 
much thickenwl. We have had cases where there was no skin erup- 
tion, slight intestinal change, and extensive pleuro-pneumonia, peri- 
carditis, and pleuritis." Sic ! Salmon. 

" The next organ of importance is the 8i)leen, which is of a dark 
color and sometimes enlarged and at others not. The liver, in severe 
cases, is enlarged and verv full of blood. [Strange that Klein could 
not see Salmon's specific "Cirrhosis" in one single case!] The kid- 
neys are sometimes [!? always — B] also changed; there is hypersemia 
of the pyramidal }>arts, and underneath the capsule, which may be 
easily stripped off; there are visible, on the surface of the cortex, 
small, round, hemorrhagic sjK)ts of the size of a pin's head, while 
similar spots, but scarcer, are met with in the pyramids. The severer 
the case the more numerous these hemorrhagic spots." 

I shall show that these hemorrhages have no connection with the 
severity of the case, but are probably connected with Mr. Klein's ba- 
cillus, which resembles B. subtilis, and arc an accidental phenomenon. 

Klein sums up as follows : 

"Thus we may see that the skin, large intestine, lymphatic elands, 
and lungs are the organs most commonly affected, and that changes 
•of the serous membrane, spleen, liver, and kidneys, and the organs 
of the throat are less constant." 

THE VIEWS OF PROF. WAT.I.EY,*t PRINCIPAL OF THE DICK VETER- 
INARY COLLEGE, EDINBURGH, SCOTLAND, UPON SWINE PLAGUE 
IN GREAT BRITAIN. 

"Synonyms — Hog cholera, typhoid fever, and enteric fever of pigs, 
"blue disease, red soldier, measles, pig distemper, contagious pneumo- 
enteris. — (Klein). 

"As in the case of other diseases so in this, many synonyms have 
been employed to designate it, some of them referring to some char- 
acteristic external symj)tom, as the color of the skin or the character 
of the skin eruptions, and others to some fancied resemblance in its 
internal lesions to those of well-known forms of disease. Unques- 
tionably the present official synonym, ^swine fever,' or l)etter * swine 
plague,' is the most simple and the most useful for all practical pur- 



" Definition. — A specific eruptive fever, peculiar to the pig. 
"Nature and Characteristics. — Many years ago, when I 



first be- 



* From the Third Annual Report of the National Veterinary Afsociatlon of Great Britain. 
t On uccouut of its Important ]>earing upon this question the essay of Prof. Walley is giTen 
in full. 
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came familiaT "svitli tliis malady, I looked upon as it as a sporadic or 
enzootic affection, due to an altered condition of the blood, as the 
result of purely local causes, e.g., bad hygiene and improper or im- 
pure dieting; I was of opinion, in other words, that, like purpura 
hemorrhagica, it was simply a blood lesion, and in my earliest lectures 
on the subject described it as such, and drew parallels between its 
lesions and those of purpura. Nor did I stand alone in this estimate 
-of its character. In America it was also mainly attributed to bad 
hygiene and bad dieting; but earlier in the United States than here 
it was gradually recognized as a zymotic disease and of a contagious 
•character. 

" In the United States of America it was taught to be of the nature 
of cholera [Salmon!] and this is not to be wondered at when we con- 
sider its fatality, its rapid spread, the enteric conditions with which it 
is associated, and the state of collapse into which its victims are some- 
times tlirown. 

"Subsequently an idea prevailed that the disease was allied to the 
typhoid fever of man, and that, too, mainly from the fact that ne- 
crotic enteric changes were common; but as early as 1876 or 1877, 
Klein showed that a great mistake had been made, pointing out that 
the lesions of human typhoid were confined mainly to the small in- 
testines, and were localized in the lynjph follicles thereof; and further, 
that the necrosed tissues on desiccation leave behind pit-like depres- 
sions, and not unfrequently result in perforation; whereas in swine 
plague the ulcerative lesions are confined mainly to the large intestines 
((often grouped around the ileo-csecal valve), seldom extend to the 
small intestines, and are still less often found in the stomach. The 
lesions are not localized in the lymph follicles, do not as a rule extend 
deeper than the superficial mucosa, and rarely produce perforation. 
About 1878 Klein suggested that the disease ought to be designated 
* contagious pneumo-enteritis,' and he did this on the assumption 
that pneumonia was a constant lesion; in this, however, he was cer- 
tainly mistaken, as I have seen numbers of instances in which lung 
lesions were conspicuous by their absence. 

"In 1877 Klein drew attention to the presence constantly, in the 
local lesions of the disorder, of colonies of micrococci, and to these he 
"was evidently inclined to attribute specific properties. 

"In 1878 Klein drew attention to the fact that there existed in 
the peritoneal effusions and elsewhere a bacterium which, in its mor- 
])hological characters, bears a close resemblance to the bacillus of hay 
infusion (B. subtilis), and in some respeols to bacillus anthracis; the 
important difference being that the bacillus of swine fever is finer 
than either of the others, and although multiplying by spores, it is 
motile and somewhat rounder at its end,. Recently Pasteur has de- 
oribed a dumb-bell shaped microbium. Klein looks upon these as for- 
cign to swine fever. 
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"Not only by Klein, but by Professor Law and others, has the 
virus of swine fever been cultivated and attenuated, and with the 
modified virus animals have been inoculated, and, according to Laws, 
protected ; but Klein's experiments in this direction show that even 
afler several inoculations the virus is still capable of producing spe- 
cific symptoms, though the mortality is materially reduced. Not 
only has the pig been successfully experimented upon; rabbits and 
mice are shown to be susceptible to the action of the virus. 

"Swine fever is no respecter of persons amongst the pig tribe. 
It attacks the young, the old, the fat, the lean, the well and ill-bred, 
the male and the female alike; but in my ex[)erience pigs from six 
to eight weeks to several months old (^sliotes' as they are called in 
Scotland) are most susceptible, and in them the mortality is greatest, 
while large pigs, as sows, frequently esctij>e it, or if attacked, recover. 
Young pigs in utoro often die and are aborted, or if they survive 
through the normal period of parturition, are puny and short-lived; 
[In my researches the reader will find an account of finding 
the germs of swine plague in the unborn foetus of a sow that had 
died from the disease. — B.] while sucklings not unfrequently pine 
away one by one, until the whole litter is exterminated, even before 
the mother gives any evidence of being herself affected with the dis- 
ease. Frequently, too, the mother will pass through the nursing 
stage apparently in good health, but after the offspring have been 
weaned, or have died out, she will gradually emaciate, and ultimately 
succumb to enteric, liajmal, or pulmonary disease. There are those 
who attribute the death of the foetus in utero to the fact of its being 
supi)lial with impure blood, or to the histological changes in the 
placenta, and not to the direct action of the virus of the disease* 
Such a statement has been made in reference to anthrax, and even 
some of our best authorities declare that anthrax lesions are never 
found in the foetus (or its blood) in utero, the placenta acting as a 
filter and effectually preventing the passage of the bacilli. To this 
statement I give a flat denial. I have found extravasations and effu- 
sions into the tissues of the unborn lamb, and I have found bacilli 
in these products and in the blood when I have failed to find them 
in the blood or tissues of the mother. In swine fever, as in other 
zymotic affections, abortion is often the salvation of the pr^naut 
female. 

"Swine fever may assume either an enzootic or an epizootic char- 
acter. Probably never within the memory of the present generation 
of veterinary surgeons, in this or in any other country, has it spread 
so rapidly or so widely as in the prevailing epizootic. What the de- 
termining cause of this widespread outbreak will be, it would be dif- 
ficult to say ; but I am satisfied of one thing and that is, that the 
disease has in the past been practically left to wander as it listed ; 
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that it has existed in certain districts for weeks or months before it 
haa been detected or recognized; while during the whole of that time 
■animals from the infected areas have been sent into surrounding dis- 
tricts, and have thus scattered the disease far and wide. Moreover, a 
remarkable amount of ignorance as to its diagnosis has been exhibited, 
even by veterinary surgeons, and it was on this account mainly that 
I suggested to the provisional committee of the National Veterinary 
Association that the subject of swine fever would be an aj)propriat6 
one for discussion at the Birmingham meeting. 

" Swine fever, perhaps more than any other similar malady, pre- 
sents itself under a variety of aspects; in other words, its visible 
manifestation and the loiialization of its lesions in different outbreaks 
assume very different characters. lu its clinical character it is hydra- 
headed, and this fact alone is sufficient to explain the apparent anom- 
aly that scientific men have not always been able to recognize it when 
the malady has been for the first time brought under their immediate 
notice. Not only so, but even in one and tiie same outbreak it oi\ea 
pasies through diflerent phases ere it runs its course; thus: the first 
few animals attacked may show no external manifestetious of the dis- 
ease; they may pine and waste gradually away, perhaps coughing or 
purging to some extent, but showing no symptoms suiBciently pro- 
nounced to raise even a suspicion in the mind of the owner or the 
attendant as to the nature of the malady which is gradually but surely- 
emptying the pig-sties of their occupant*. At another time a number 
of animals are attacked with symptoms of narcotic poisoning — stag- 
gering about their sties, boring their heads against the wall, passing 
into a state of convubions, foaming at the mouth, and champing the 
jaws or gnashing the teeth, as the pig is wont to do when under the 
influence of a cerebro-spinal excitant. Again, the animals appear to. 
be suffering from rheumatic cramp and when called upon to move not 
imfrequently do so with their fore legs spasmodically flexed, the mo- 
tive power being supplied entirely by the hind legs. But atter a time, 
in each of these cases, characteristic enteric, cutaneous, or pulmonary- 
lesions are developed, and the matter is set at rest. In other outbreaks 
the lungs are most largely the seat of organic changes, while t]i& 
existence of bowel lesions is the only exception that proves the rule ; 
[Sic ! Salmon .'] and lastly, there are cases in which the skin and en- 
, teric lesions are so pathognomonic as to leave no doubt in the mind 
F the veterinary surgeon as to the nature of the malady with which 
[ he has to deal, and there are others in whicli no sign (external or 
I internal) exists to show what the disease actually is. [See account of 
I aatopsy on experimental pig No. 41, in which there were no charac- 
l teristic Jesions. — B.] 

"Swine fever is in every sense both infectious and contagious. It 
is disseminated (to limited distances) through the medium of the air; 
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l)y means of such fomites as water, food, litter, urine, faeces, dung; 
by other animals, and above all by ducks, {xnUtry, and rats ; by con- 
taminated conveyances, such as railway trucks, floats, carts, and ves- 
sels; by the dirty boots and clothes of attendants; by the actual 
■cohabitation of healthy with diseased animals, and by direct inocu- 
lation. I was at one time inclined to think that in those outbreaks 
in which lung lesions were most pronounced the disease had been con- 
tracted by innalation, while in those where bowel lesions were most 
prominent it had l)een contracted by indigestion, just as I believe is 
t)ften the case in anthrax ; but on considering the matter more closely 
in the light of our present knowledge of the fact that, as a rule, in 
most of these maladies the virus must gain access to the blood before 
it can produce its characteristic effects, I have been led to modify my 
•opinion in this respect. 

" Swine fever does not necessarily attack all animals exposed to the 
influence of the virus — ^a very large percentage escape — nor is it in 
•every outbreak equally fatal. In years gone by I used to treat this 
malady with great success, and certainly saved fifty per cent of the 
animals treated; and even now I feel quite satisfied that numbers of 
pigs pass through the disease without manifesting any recognizable 
external symptoms, no matter how carefully they may be watched, 
^nd recover. 

"Does one attack of the disease protect against future attacks? 
According to the evidence afforded by Dr. Klein's experiment on the 
protective value of swine fever virus, the question should be answered 
in the negative; but in the past few months I have had the opportu- 
nity of watching several animals that during a previous epizootic 
were attacked by this malady and recovered, and which during the 
present outbreak have successfully resisted its influence. 

*^ Swine fever, so far as I know, has never been transmitted to any 
other of our domestic animals, nor except experimentally to any other 
creature, and while mice may be successfully inoculated with the cul- 
tivated or natural virus, the rats seem to enjoy perfect immunity from 
its effects — at least so I conclude from the fact that these animals 
cohabit with pigs (in all stages of the disease), and live with them on 
the most intimate terms, without showing any signs that they were in 
the least degree affected by the virus of the disease. Swine fever is 
as j)re-eniinently a pig disease as is cattle plague a bovine disease. 

"The extent of vitality possessed by the virus of swine fever has 
as y^t to be determined ; but of one thing I am quite assured from 
experience and observation, and that is, that it may retain its vitality 
for several weeks, if not for months, in dirt or other suitable pabula. 

" Its incubative stage has been shown experimentally to be confined 
to about four or five days, but naturally it is about ten or twelve 
tlays. 
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"Its duration is somewhat indefinite. As in the case of pleuro- 
pneumonia, so here, an animal may be laboring under the influence 
of the virus for many days without attracting the attention of those 
persons who have charge of it. On the contrary, it may be well, and 
dead in the course of several hours, or two or three days ; while in 
not a few instances it runs a sub-acute or chronic course, which may 
extend over several weeks, or a month or two. 
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SYMPTOMS AND COURSE. 



" The invasion of swine fever is sometimes very pronounced ; at 
others its actual existence is evidenced by indeterminate symptoms, ita 
special characteristics being slowly and insidiously developed. 

" CONSTITUTIONAL SYMPTOMS. 

" In the earliest stages there is always more or less fever, the tem- 
perature being elevated two or three degrees, the pulse increased in 
rapidity, the bowels constipated or relaxed, occasionally there is 
vomition, and sometimes a husky bronchitic cough. The animals 
show a marked tendency to isolate themselves, and in cold weather 
seek warmth by burrowing under litter or huddling close to their 
companions ; they frequently refuse to rise when recumbent, and at 
all times rise unwillingly and stiffly, and when made to, move do so 
with a stiff' gait, and soon show signs of exhaustion, if submitted to 
exertion. The ears are frequently lopped, and not unfrequently 
present a congested appearance. The conjunctiva is injected and there 
is sometimes lachrymation or discharge of a small quantity of agglu- 
tinous mucus from the inner canthus of the eyelids. 

"In the most advanced stages the above symptoms become 
aggravated and more pronounced,, but their character will depend 
largely on the seat of the lesions.. The' temperature rises to 105-6-7 
degrees F., the pulse becomes more rapid, the breathing hurried and 
occasionally jerky, the urine scanty and highly colored at times, 
normal in character at others, but frequently evolving a peculiar 
characteristic odor. Wasting of the muscles proceeds apace, weakness 
increa^s, the movements become more unsteady, and often the hind 
l^s are plaited one over the other^ Food is refused, or only taken in 
small quantities, but there is frequently great thirst. The irregular-. 
ity of the bowels is more marked, aftd the f»ces become of a dark 
color, pasty, and of a very unpleasant bot characteristic odor. In 
the case of pregnant sows, abortion sometin^s takes place as tlio dis^ 
ease advances, many of the young pigs beii^ dead, some decompos(Kl, 
Occasionally a little blood is discharged from the conjunctiva or the 
nostrils. 

^' If the bowels are inflamed or ulcerated, diarrhoea replaces consti* 
pation, the discbarges being of a dirty chocolate or of a yellow ochry 
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hue, and in any ca>o they have an abominable odor, and are some- 
times passed with a jerk, and, as the end approaches involuntarily, 
[Just the contrary is the case according to my observations. In fact, 
as I have shown elsewhere, the ulcerations in the intestines have no 
connection whatever with the cholcroid phenomena — B.] At other 
times the digesta is retained, accumulates in the large intestines, un- 
dergoes decomposition, liberates sulphureted hydrogen, producing 
tympany, which gives the animal a round appearance, and thus de- 
ceives the careless observer — it being taken for granted by such that 
the patient is eating well, and consequently that there cannot be much 
the matter, 

" If the lungs are markedly affected, the breathing becomes labored 
as well as hurried, the cough (esi)ecially if animal excited) distress- 
ing ; there may be catarrhal discharge from the nose and eyes, that 
from the latter causing dirt to adhere to the eyelids, thus giving the 
animal a very peculiar appearance. There is often a short, painful, 
hollow grunt, and on physical examination of the chest signs of con- 
solidation are readily detected. The skin of the ears and abdomen 
is often cyanotic, and the extremities cold, and not infrequently foam 
(sometimes bloody) oozes from the nostrils, and when this takes place 
the breathing becomes gasping and oral. 

" If the brain or cerebral meninges are involved the animal presents 
a stupid appearance, wanders aimlessly and mopishly about, staggers 
like a drunken man, and often falls helplessly over, or if excited is 
thrown into a state of convulsions, on the passing off of which is left 
lying helplessly on its side. At other times his head is bored against 
a wall or thrust into a corner, or the nose is buried in the litter, 
producing stertor; the pupils of the eyes may be contracted or 
dilated, and the retina may be markedly injected. 

" If the spinal cord or the meninges are affected there is marked 
muscular twitchings, chronic spasm, and partial, followed by total^ 
paralysis. ^ 



a 



THE LOCAL EXTERNAL LESIONS 



Are to be found in the skin. They consist of (a.) disoolorations; (6.) 
vesication ; (c.) pustulation ; (d.) papulation ; (e.) sloughs ; (/.) des- 
quamation. 

" (a.) The discolorations vary from pale blue or light red to a 
dark, livid blue, purple, or black. At times a scarcely perceptible 
erythematous black is to be discerned on the skin of the abdomen^ 
the vulva, the hocks, the ears, the throat, or the inside of the thighs ; 
or it may be a little cyanosis (blueness) of the ears. In some cases 
this discoloration is diffuse, at others in discrete patches ; when faint 
and undecided the animal should be excited a little, and the entrance 
of air to the lungs excluded for a short time ; the discoloration of the 
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• 
ears is rendered moic distinct by taking the pig up by the hind legs. 
In many instances the undecided erythema during life becomes very 
pronounced and, chameleon-like, passes rapidly through various hues 
after the animal is stunned by a blow on the head. 

" In the course of a few days — hours in some cases — the discolora- 
tions become more pronounced and more permanent ; at first being 
due only to capillary congestion, they may pass off, but as venous 
congestion sets in, followed as it usually is by extravasation, the color 
becomes deepened, and the cutaneous structures positively stained, and 
if the pig recovers, it subsequently passes through the changes seen in 
€Cchymoses from other causes, desquamation of the cuticle taking 
place as it passes off ; on the contrary, the interference with the circula- 
tion is so great as to lead to necrosis, usually arterial and consequently 
dry and sloughing. 

^* In very many cases no pathognomonic discoloration exists; but even 
here it will be observed that the dermis over the lateral and inferior 
aspects of the body contracts a peculiar, yellowish-brown hue. 

"Cyanosis is often the result of imperfect oxidation from the 
existence of extensive lung lesions. 

" (6.) Vesication is rarely a primary lesion, and still more rarely 
is it a solitary lesion, being usually seen during the course of the dis- 
ease, the vesicles forming in the patches of healthy skin, and being 
usually followed by desiccation and desquamation. The bullae asso- 
ciated with sphacelus may be mistaken for vesicles. 

" (c.) Pustulation, like vesication, is rarely primary or solitary, 
nor is it seen except in the most virulent cases. In some instances 
there is a distinct collection of pus under the epidermis, in other in- 
stances the apparent pustulation partakes more of the character of a 
circumscribed pemphigus, being marked by circular patches of a very 
dark red color, followed by the effusion of sanguineous serum and a 
little pus, the fluids drying and the superficial parts of the skin 
becoming necrosed, giving to the patches an appearance similar to 
that produced by the action of a powerful escharotic, such as nitrate 
of silver, or in some instances like the lesions seen in a virulent 
septicaemia. 

"(d.) Papulation may be primary or secondary, it may be solitary 
or associated with other lesions. Very frequently, especially in old 
sows, the formation of papulae is the first cutaneous lesion observed, 
and more, it is often the only skin lesion seen throughout the course 
of the disease. The papulae vary in size from a hempseed to a pea ; 
they are not usually of a very high color, and hard and unyielding, 
formed about the abdomen and thighs at first, and may appear in suc- 
cessive crops ; as a rule, they fade away without going on to vesica- 
tion or pustulation. 

"(e.) Sloughs, as already indicated, are the result either of ab- 
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solute capillary- or of hemorrlmgic lesions.. Sloughing is most largely 
seen in the ears, occasionally in the hamicles and the back ; the tail is 
often lost by sphacelus, especially in very young pigs. 

" (/.) Desipiamation of the cuticle is not peculiar to the disease ; 
it IS a common result of all forms of fever. Icterus (jaundice) is not 
so frequently seen as "it is in many other specific diseases. This may 
probably be due to the fact that jaundice is not often seen in the pig 
under anv circumstances. 

" DIAGNOSIS. 

"The importance of a correct diagnosis in such diseases as the one 
under consideration cannot be too strongly insisted upon. If a false 
diagnosis is made, much injustice is done to the owner of the animals, 
much anxiety and often loss is caused, and the practitioner ofttimca 
brings down upon his head severe rebuke. 

"The conditions most likely to be confounded with those character- 
istic of swine fever are — (a.) pneumonia with cyanocis ; (6.) purpura 
hemorrhagica; (c.) urticaria; (cZ.) measles; (e.) variola; (/.) an- 
thrax. 

" (a.) Pneumonia is most likely to be mistaken for swine fever 
when it attacks a number of pigs simultaneously ; when, as the result 
of bad hygienic surroundings or improper feeding, it is accompanied 
by diarrhoea, and when, from the involvement of a large lung surface, 
cyanosis is marked. 

"' (6.) In purpura hemorrhagica the discolorations of the skin, the 
congestions and extravasations, with the fatal character of the affection, 
are very likely to mislead. Purpura, however, is not accompanied by 
such a high degree of fever, is traceable to some local cause, as the in- 
gestion of putrid or diseased flesh, bad drainage^ or dirty sties, and is 
not contagious. 

" (c.) Urticaria (Nettle Eash.) — la urticaria there is a tolerably 
high degree of fever, derangement of the bowels, refusal to eat, isola- 
tion, tendency to seek warmth ; there is frequently patchy erythema, 
and even discrete ecchymoses, with occasionally superficial pustulation, 
and sometimes a little hem/orrhage from the conjunctiva and the nose^ 
with conjunctival petechise, and ija the sow vaginal petechiae. 

" The affection is sporadic and non-contagious ; is traceable to in- 
digestion of large quantities ©f cabbage, ®r to some other form of im- 
proper feeding ; is not iatal and passes off in a period varying from 
forty-eight to sixty hours> though occasionally, owing to a renetiral or 
prolongation of the existence of the determining cause, rdapse occars. 

" (d.) The term measles in the pig is. very freq;uently associated 
with hydatoid (cysticerci cellulosse) disease I do dot refer to this. I 
am of opinion that the pig suffers from an eruptive arfiBectioD in some 
respect similar to measLes of the humaa nature Measles cften, how- 
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evefj attacks a number of young piga; is accompanied by a moderately 
higl' degree of iever; by some is believed to be contagious, and if ibe 
animals affected by it are neglected or exiJosed to inclement weather, 
or damp or cold, tliey are very apt to suffer from broucho-pueumouic 
diease. 

"(e.) Variola suillus is not often seen in this country, and, so far 
as I know, never occura as an epizootic. It always runs a definite 
course, and the skin lesions are evolved in regular order. The cliar- 
actfifistic intestinal lesions of swine fever are not develcjjed, though 
there may be patches of congestion, or even of mnco- enteritis, dis- 
covered after death, with systemic effusion and eveu extravasation. 
As in swine fever,and in foot and mouth disease, the young frequently 
die while sucking their ciania, without the latter giving any exteruiJ 
evidence of the existence of such a disease in the system. 

"(/.) Anthrax. — As before remarked, there seems to be an im- 
pression in the minds of some pathologists that because the pig resists 
experimentally the action of the anthrax virus he is not susceptible to 
anthrax. This is a great mi-take and is not in accordance with clinical 
experience. Pigs IVequently die from anthrax after the indigestion of 
the offal, the blood, or the flesh of cuttle that have succumbed to tiie 
disease. The fatality of anthrax, the rapidity of its course, its conta- 
g!o:is nature (unsuspected ly by indigestion), the marked biood lesions 
seen pont-mortem, and the hemorrhagic condition of the lymphatic 
glands, all combine to lead the unwary practitioner astray. Anthrax 
is probably never seen on a farm as a primary affection in the pig, 
this animal almost invariably suffering secondarily to cattle; and the 
very fact that the disease has made its appearance in cattle first, or 
th.1t the affected animals has'e been feed on offal or refuse from a 
slaughter house, is BufGcient to enable an ordinarily intelligent prac- 
titioner to determine the natui-e of the malady without much difii- 
cnlty. In any ease where doubt exists, inoculation with a little of tlie 
blood of the dead animal — of some small animal — or microsopic ex- 
amination of a drop of blood for the characteristic bacillus, will soon 
set the matter at rest. 

" Finally, it may be said, that whenever a large number of pigs are 
found to he ilying simultaneously (and especially extends over a large 
area), with symptoms of bowel or pulmonary derangement, and in 
some cases skin eruptions, it may safely lie assumed that the disease 
from which they are suffering is swine fever. Practitally, pigs in this 
country are not subject to any other fatal malady of an epidemic 
type. 

" PATHOLOGICAI, ANATOMY. 

" In dealing with this part of the subject I shall direct attention 
(firstly) to the general conditions of the tissues of the body and the 
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blocxl; (.secondly) to tlio j)ulni(niarv lesions; (thiixlly) to the gastro- 
intestinal lesions; (fourthly) to the lynipathatie lesions. 

"At the outset I may remark that many of the lesions of swine 
fever are not i>eeuliar to the disc^ase; they are only c*onoomitants of it, 
and are common to the other alltrtions in which the blood has under- 
gone important physical and vital changes. 

"The first thing to be thought of in making a posUmortcm examin- 
ation is to careful Iv look over the skin, not only in undressed, but in 
dressed carcass also, and it must l)e borne in mind that the cutaneous 
lesions will be materially modified by three circumstances : — (a) The 
fact as to whether the animal has died a natural death ; (6) As to 
whether blood has or has not been abstracted at the thne of or prior to 
death ; and (c) As to whether the carcass has or has not been properly 
dressed, and the skin scalded and scraped. It must be patent to all 
ordinary observers that if an animal has l)een allowed to die a natural 
death with all the blood in its veins, or if it has been killed without 
the abstraction of blood, the skin lesions must be more pronounced 
than where opposite conditions exist. It must Ix? equally plain that the 
removal of the bristles and epidermis, and with this the dirt from the 
skin, brings the skin lesions more prominently to view than is the case 
when the carcass is allowed to lie in the usual filthy surroundings of 
the porcine species. I do not, however, wish any person to accept 
the.-e statements hypothetically. I assert that, after making hundreds 
of post-mortem examinations under every variety of conditions, and 
after having investigated the matter exj)erimentally, the propositions 
laid down are substantially and essentially correct. Frequently, in- 
deed, skin lesions are rendered prominent by dressing that could never 
have been detected during life. 

"In the general condition of the carcass, much aid is not afforded 
to the inquirer. If the j)ig has been fairly well fed, if the disease has 
not b(,'en too long in existence, and if the carcass has been properly 
dressed and hung in a cool, dry atmosphere after dressing, even the 
experienced inspector can gain nothing by its physical examination. 
The fat may be as well set and as white, and the muscular tissues as 
dry and as firm, and of as good color and consistence as the carcass of 
a healthy pig, and even after hanging for several days these conditions 
maybe preserved; if, however, the animal has been laboring for 
some time under the disease, if emaciation has set in, and if bowel or 
lung lesions are at all extensive, then the carcass will be pale, flabby, 
and moist, and susj)icion will be aroused at once. 

" The blood in the early stages, and even in the advanced stages, 
sometimes, does not present any important physical alterations. It 
may clot with tolerable rapidity and firmness and may be of its nor- 
mal color; on the contrary, and in spite of the assertions of one or 
two of our best pathologists, it may present some very important 
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physical cliaiigos. It may be dark in color and thfck in conaistence, 
■or it may have a tarry appesi ranee, or, and more important than either, 
it may resemble a mechanical mixture of red brick diist, with some 
colloid solution. The last mentioned condition I look upon as very 
pathognomonic in its charui'ter, and I have frequently found such 
blood in the heart when I have failed to find sufficiently convincing 
■evidence of the existence of the disease in any other organ or tissue of 
the body. Ante-mortem cardiac clots are sometimes found. 

"The systemic lesions are extravasations of blood and effusion of 
serum and of lymph. -The skin extravasations may be superficial or 
deep, they may extend into the subcutaneous tissue, or even into the 
subjacent muscles ; they may be very dark or red in color, and usually 
become of a brighter hue after exposure to the atmosphere. They 
may be confounded with the lesions produced by bruising and the 
strokes of whips or sticks; the latter are superficial, and the extrava- 
sation is confined to the immediate seat of the injury. Along the 
back of the neck and on the back they may be confounded with the 
redness produced by the animal rubbing itself shortly before its death 
against a rail orsjiar; in this case the redness is diffuse; in swine 
fever it presents the defined characters of an eruption. 

"In the muscular tissue itself the extravasations are rarely pro- 
nounced, but in the intermuscular connective tissue they are common, 
and very fi-equently, when doubts exist as to the nature of the malady, 
the detection of intramuscular extravasations, especially in the sub- 
scapular region, dispels the doubt. 

" Serous or sub-serous extravasation is common into or under the 
peritoneum, into the pericardium, into or under the endocardium, 
jmrticularly of the left ventricle, under or within the renal capsule, 
or the serous tunic of the liver or spleen, into or within the cerebral " 
meninges. In form the petechite may be punctiform, ramiforra, 
or diflTuse ; in color bright red or modena. 

"The mesentery and omentum are more often the scat of congestion 
than. of extravasation. 

" Parenchymatous extravasation is sometimes very extensive, at 
other times absent ; though visceral congestion, especially iu the case 
of the liver, the kidneys, and the spleen, can generally be distinguished 
if carefully sought after. 

"I have seen the kidneys presenting an appearance such as could 
.scarcely be credited without ocular demonstration; the malpighian 
bodies as distinct as if they had been painted, the intratubular tissue 
mapiied out to a nicety with effused blood, and the organ rendered 
more like a kidney into which blood had beeen injected with super- 
human force, than anything else to which I can compare it. Usually 
.the lesions are punctiform. 

" KUusion of serum is found iu the deep intermuscular connective 
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tissue, and into cavities, as the peritoneal, pleural, pericardial, and 
arachnoid ; while layers of coagulated lymph are frequently found de- 
posited in the serous surfaces of organs, causing adhesion of visceral 
to parietal reflections. 

" Pulmonary lesions are by no means constant or necessary. They 
may, however, be primary, and may exist independently of intestinal 
or of any other lesions — frequently I have discovered (and confirmed 
by diagnosis thereby) pulmonary when the systemic and enteric lesions 
have been entirely absent. In the early stages the lesions, like those 
of pleuro-pneumonia, are of an effusive or exudative type. On care- 
ful examination patches of lung will be found in which the lobules 
have a more solid appearance and feeling than have the surrounding 
lung tissue, and in which the interlobular tissue is distinctly infiltrated 
with colorless serum, or more usually serum having a slightly sangui- 
neous hue, and if a transverse section of the involved lung structure 
is made and pressure applied, serum oozes out in large quantities, and 
as it passes from the small bronchi it is seen to be mixed largely with 
air bubbles (frothy) showing that the effusion has been in existence 
during the life of the animal. In other cases small patches at the 
borders of the lungs are found presenting the characteristic appearance 
of small patches of consolidation from collapse. 

"As time goes on the involved part of the lung assumes a condition 
very similar to that with which we are familiar in pleuro-pneumonia 
in the ox. The inflammation is circumscribed by effused lymph, the 
surface of the involved area is raised distinctly above the surrounding 
level, tb.e pleura becomes opaque and thickened, and masses of lymph 
are found deposited on its external surface, not infrequently produc- 
ing adhesion of the pulmonary to the costal pleura, while in very 
asthenic cases I have seen suppuration. 

^ " On section the affected lung is found to be solid and friable, 
charged with serum, red, black, or grey in color (red, black, or grey 
hepatization) increased in density and in specific gravity, decreased in 
resilience, and, as in pleuro-pneumonia, separated from the surround- 
ing lung structure by a distinct segregating band. 

" The bronchial tubes, and often the trachea, are filled with serum 
or occluded with coagulated lymph. 

" GASTRO-INTESTINAL LESIONS, 

" In making a post-mortem examination of a pig supposed to have 
died of swine fever, the best plan to adopt is to carefully reijaove the 
whole of the intestines and stomach and lay them aside until the car- 
cass itself has been examined. 

"In most cases lesions in the small intestines are readily detected 
by visual examination ; the coats being semi-transparent, any thicken- 
ing or discoloration is readily seen from without as they run over the 
fingers. 
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"Adhasions of the bowela to each otlier, or to the raesentary or 
onjentiim, should also he noted, as such adhesions, when circiimacribed, 
invariably mark the site of grave structural leaions in the walls of 
the bowels. Discoloration, ecchymoses, roughening and opacity of 
the peritonenm, are useful guides, as they are also in the localization 
of lesions. In the large bowels a peculiar blue discoloration, inter- 
spersed with petechias, usually capilliform, is often seen. 

"The large bowels are best examined by making an incision imme- 
diately over the junction of the ileum with the ctecum and colon, and 
continuing the incision along these bowels, noticing first the character 
of the ^esta they contain, and subsequently washing them, when any 
lesions which may be in existence are at once rendered prominent. 

"Gastro-intestinal lesions, for convenience of description, may be 
arranged in two groups; 1. Those in which there are no marked 
necrotic changes. 2. Those in which such changes predominate. 

"In the first group the prominent lesion is diffuse mucositis, ex- 
tending frequently from the cardiac orifice of the stomach to the ileo- 
ceecal junction, and in some cases along the colon and ceecum. 

"The inflammatory action may be very slight and extend no deeper 
than the superficial mucosa; on the contrary, it may be very pro- 
nounced, and involve the deeper structures of the membrane, which 
may become very thick, soft in consistence, and ofttimes of a gelatin- 
ous character. The epitlielium in the worst eases ia dry and rough- 
ened, and there may be superficial erosions. Extravasations into the 
structure of the bowels are often seen, and not nnfrequently the con- 
tents are of a sanguineous hue. As a rule the fieces are either semi- 
solid or of a very liquid consistence, and give off a very unpleasant 
but characteristic odor, which lingers on the skin of the bauds for a 
considerable time. 

"In the second group very definite structural changes are observed; 
these are superficial necrosis in patches having an appearance similar 
to that which is produced by the application of cautery, and character- 
istic ulceration. 

" Before describing the typical ulcers of swine fever, I wish to direct 
attention to an anatomical glandular peculiarity which exists around 
the base of the ileo-cjecal valve of the pig. If the surface of the mu- 
cous membrane ia closely scanned a number of pin-like depressions 
or cul-de-sacx will be seen ; these are probably the mouths of glands 
olosely assimilated in character to the solitary glands. In the vast 
majority of cases the typical lesions of the disease are to be found as- 
sociated with these pouches, i.e., if there are any intestinal le,siona in 
existence. The mouths of the sacs seem to be enlarged, and extending 
therefrom are masses of yellowish-brown-looking material, not unlike 
dried yellow putty; on the application of a little pressure these plugs 
may be enucleated intact, leaving behind a distinct alveolus with 
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jagged surfaces and edges, and often of a yellow, ochre hue. In the 
more advanced stages distinct molecular death has gone on, the ulcers 
have increased their boundaries by peripheral extension, and very 
frequently they have become confluent and form large, irregular 
patches around the base of the valve. Personally I attach much 
importance to these changes, and even where there seems to be an 
absence of bowel lesions I never fail to examine the part indicated. 

" The typical ulcers of swine fever can scarcely be confounded with 
the lesions of any other malady. They are preceded by small nod- 
ular formations in the mucosa, these producing rounded elevations 
on its surface, and on passing the fingers over the part they can be 
distinctly felt; they resemble in size and general character the mil- 
iary nodes of glanders, and are probably the result either of plugging 
of the small capillaries (embolism) by bacteria, or of circumscribed 
inflammatory changes, leading to the throwing out of an exudate. 

" In any case, they are of a greyish color, and at first are discrete 
and tolerably resistant to the touch. After a time central softening 
is observed to have taken place, followed by eruption and the forma- 
tion of distinct, small, circular ulcers, with jagged edges, and of a 
greyish, greyish-yellow, or black color. Many of these ulcers remain 
aiscrete throughout the course of the subsequent changes; others run 
together, and many produce extensive, necrotic patches of a very ir- 
regular shape. Long ridges of necrotic tissue are sometimes arranged 
in parallel rows, giving the part the appearance of a crow's foot, as 
shown in preserved specimens in my possession. Whenever tliese 
extensive necrotic changes go on, the coats of the bowel, in the in- 
volved parts, become very thick and hard, and dark (either black or 
dark red) in color, and the patch stands prominently out from the 
surrounding bowel. In very severe cases there is a tendency to per- 
foration, a result, however, very rarely seen, as it is prevented by 
adhesion of the investing peritoneum to that of an adjacent bowel, or 
to the mesentery or omentum. This condition is also well shown in 
specimens in my possession. 

"The small ulcers already noticed tend to increase their bounds by 
peripheral extension, layer after layer of epithelium proliferating 
and degenerating, until ultimately ulcers as large as a six-penny 
piece or a shilling are formed, which, on close inspection, are seen to 
be made up of circumferential layers of necrosed tissue and cells, as 
seen in preserved specimens. In the course of time the necrosed tis- 
sues are cast off, but in the process of exfoliation the mass is some- 
times seen to separate circumt'erentially after the manner of a vario- 
lous lesion, the central parts clinging to the subjacent structures with 
great tenacity. 

"The necrosed structure is of various hues, but there is no doubt 
that the dark color so often seen is due to the dyeing effects of 
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coal and coal dust — a material ingested in large quantities, whenever 
opportunity offers, by the pig. The discoloration here and over the 
surface of the bowels is undoubtedly due in some cases, as in cattle 
plague, to the fact that the iron in the extravasated or stagnated blood 
has become converted into sulphide by the action of the hydrosul- 
phuric acid so largely found in the intestines by the decomposition 
of the egesta. 

"As already indicated, gastric ulceration is rare, and the ulcers 
do not partake of the specific characters seen in those of the intestines. 

"The contents of the large bowels present remarkable characteris- 
tics. Sometimes they are simply fluid or semi-fluid, dark in color, 
and of a sickly but peculiar odor; but more largely they will be 
found (a) in the form of small, concrete masses, which adhere tena^ 
ciously to the mucous membrane, and when detached therefrom leave 
behind a roughened and sometimes an inflamed surface; (6) in the 
form of large masses of a very dark color, of firm consistence, very 
cohesive and coated with a layer of mucus or mucus mixed witli 
blood. 

"A very marked condition often associated with intestinal lesions is 
enormous engorgement of the mesenteric capillaries, and sometimes 
pronounced mesenteric extravasations. 

"glandular lesions — LYMPHATIC AND MESENTERIC. 

" There are perhaps no organs in the whole body which become so 
soon altered in their character as the lymphatic glands. Even when 
other evidence of the existence of swine fever is not forthcoming it 
can be obtained in these bodies. The mesenteric, bronchial, and he- 
patic groups are certainly the most frequently found to prasent the 
cliaracteristic lesions, but even when all the viscera have been re- 
moved, there are still left for inspection the prepectoral, the sublum- 
bar, the inguinal^ and the laryngo-pharyngeal groups; and unless an 
animal has been slaughtered in the very earliest stages, they usually 
furnish us with indubitable evidence of the prior existence of the 
disease. 

"The glands on section will be found enlarged and charged with 
serum, the cut surface being moist and glistening; the small vessels 
in the reticulse of the lymph channels are found at the outset dis- 
tinctly injected; but if the disease has been at all advanced, the injec- 
tion gives place to extravasation, which, like the former condition, is 
confined at first to the lymph spaces; the parenchyma remaining 
intact and of its normal color (white) gives to the cut surface a mot- 
tled appearance — not at all unlike a section of the ^ Queen ' straw- 
berry. After a time all structural characteristics are lost in the gland, 
it becomes universally infiltrated with blood, very large, very dark in 
color, and very friable. The conditions above described are character- 



184 Swine Plague — 

istic of swine fever; they are not, however, exclusively so; they are 
found in anthrax and in septiesemia, but, notwithstandiDg this fact, 
they afford us a very reliable piece of confirmatory evidence in all 
cases. 

" The changes in the mesenteric glands are, on the whole, allied to 
those described in the lymphatics. 

"treatment. 

" In view of the fact that treatment is not, except for experimental 
purposes, permitted by the privy council, it is unnecessary to make 
any extended observations in reference thereto. 

" I may, however, remark that many years ago (over twenty) I 
used to treat cases of swine fever wherever and whenever they came 
under my observation ; and notw*ithstanding the fact that therapeu- 
tics were not so far advanced then as now, I had a very gratifying 
amount of success in my treatment of the malady. 

" The plan adopted was to clear out the alimentary canal by a pur- 
gative, following this up by the administration of sulphur and by 
potash salts; with ammon. carb. whenever there was a great 
depression or lung symptoms were urgent. Good, easily digested 
food, with plenty of milk was allowed. 

"At the present day I should administer sodium sulphite and 
potassium chlorate ; and if the faK?es were very foetid, sulpho-carbo- 
late of soda — alternating these agents with hydrargyrum cretse, and 
preceding their use by the administration of a purgative. 



iC 



PREVENTION AND SUPPRESSION. 



" I suppose the various legislative measures that have been put in 
force by the privy council are familiar to all those who are interested in 
the matter, and local authorities have large powers placed in their hands 
to enable them to cope with this porcine plague. 

"Of the privy council measure, the ^ Circle Order ' is perhaps one 
of the best, and next in importance to this are the orders connected 
with the holding of fairs and markets. But, unfortunately, these 
measures are not, in most instances, put into force until the disease 
has made extensive ravages — until, in fact, the legend Ichabod 
may be appropriately written against them. This fault, however, 
does not always lie at the door of the powers that be. In reference 
to compensation and slaughter, it may be said that the measures now 
in force are only half measures. There is too much of the voluntary 
element about them to render them of any great practical value ; and, 
as in the case of pleuro-pneumonia, there is no uniformity of action 
observed amongst different and adjoining districts. 

" Whenever slaughtering is not decided upon, the first care of the 
inspector is to persuade the owner of the pigs to slaughter all animals 
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of whose carcasses anything can be made, and which are not of great 
value for breeding purposes. If proper precautions are observed, 
and perfect isolation and disinfection insisted upon, there is no 
necessity to slaughter the brood animals. The necessity for the imme- 
diate slaughter of affected, or even of suspicious, animals need not be 
insisted upon. 

" In addition to these measures, the piggeries (every part of them) 
should be thoroughly cleansed and disinfected and painted over with 
fresh, hot limew^ash, mixed with a large percentage of phenol. I pre- 
fer myself gas tar to whitewash, especially when dealing with wooden 
erections. The floors of the sties should be put into thorough repair, 
and rendered impervious to moisture ; the feeding troughs, if of wood, 
should be burnt ; if of iron, cleansed, disinfected, and painted, and so 
arranged as to preclude the possibility of contamination by the feet 
of the pigs. Rats should be destroyed as speedily as possible, and if 
very numerous, liquefied gas tar should be forced into their holes and 
burrows, and a watch kept at the various outlets for the half stupefied 
rats as they make their escape therefrom. 

" Aerial disinfection, by means of sulphurous acid gas and chlorine, 
should also be had recourse to ; and medicinal disinfectants — hyposul- 
phite of soda and potassium chlorate — administered to the healthy 
animals in their food. 

" By the energetic adoption of the methods above recommended, 
the mortality may be considerably reduced, and the disease effectually 
suppressed; but while this is so, I do not hesitate to say that such 
measures are only temporizing measures, and that the most effectual 
method of suppression is the slaughter of all diseased animals and of 
those which have l>een exposed to the infection, with imperial and 
full compensation." 
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SWIXE PLAGUE IN EUROPE. 



The study of swine plague in Europe will be found a puzzling 
question to any one who undertakes to arrive at a clear and definite 
understanding by reading the literature upon the subject. While 
those who have studied the swine plague in the United States all agree 
in one thing, even to Mr. Salmon, that is, they all describe the same 
lesions, the only difference being that Detniers and myself can possibly 
find but one pathogenic germ, no matter how many slight variations 
may be seen in the necroscopical lesions, Mr. Salmon has attempted 
to make two diseases out of this one, and given a description of a mi* 
crobe as the specific cause of the intestinal lesions in this disease, 
which it has been impossible for other investigators to discover. 
English investigators of undoubted ability also describe the same le- 
sions in the swine plague of Great Britain as have been constantly 
seen in the disease of this country, thus completely putting any dis- 
cussion of that question out of consideration. Cornil and Chante- 
messe have produced the same lesions in inoculated swine, and it i& 
highly probable that the disease partially described by Rietsch and 
his colleagues is also the same, though we have not, at present, a suf- 
ficiently and detailed account of the lesions observed by them to posi- 
tively assert that the diseases are all one of the same, but, as I shall 
show, the evidence is all in that direction. In a later paper, ** Compter 
Rendus,'^ Tome CVI., Cornil and Chantemesse say, that they have 
since studied the symptomatology and etiology of the outbreak at 
Marseilles, and as they mention no points of difference we may con- 
clude that they consider it the same disease they had already inves- 
tigated at Gent illy. As has been already shown and will be still more 
effectually demonstrated, the investigators mentioned have all discov- 
ered apparently the same organism as the cause of these diseases, but, 
as I have also sought to make plain, too much stress cannot be placed 
upon this fact, for w^e also know that there is a disease known as rab- 
bit sei)tica'niia, as well as the hen cholera, and our southern cattle 
plague and the yellow^ fever of man, which are all caused by a micro- 
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Organism that is a member of this ovoid, belted group. It might also 
be mentioned that the, so-called, sorghum disease of this country is also 
caused by one of the same species. Now, scarcely any sane man, with 
all these facts before him, should fall into the error to which Hueppe is 
inclined, of saying that all such diseases should be one and the same^ 
because their micro-organismal cause looks to be the same ; the clinical 
and necroscopical phenomena too positively contradict any such opinion 
to necessitate discussing it at present. However, there is no question 
that nearly all the investigators of these porcine pests have been in- 
clined to fall into this error, and nothing has prevented my making 
the same mistake but the fact that the clinical and necroscopical phe- 
nomena too strongly opposed such a procedure and suggested caution ; 
still I have been near enough falling into the same error, notwith- 
standing a constantly increasing skepticism in my own mind. This 
tendency has all been in one direction, viz., the endeavor to find sup- 
port in the investigations of LoeiBer and Schiitz, of Berlin. Had it 
not been that Schutz himself has been more than half inclined to 
accept Roloff's description of lesions observed by him in swine, as far 
back as 1875, as belonging to the Loeffler-Schiitz " Schweineseuche," 
I should not have been at all inclined to accept the investigations of 
these observers as applicable to the American swine plague. This 
leaning upon Schutz especially, who defined the disease observed by 
him as an "infectious pneumonia,'' has been the stronghold of Mr^ 
Salmon in his attempt to differentiate the swine plague of this country 
into distinct and separate intestinal and a pulmonary complication., 
These things taken together, arid the fact that a swine plague has been 
described as newly appearing in Sweden and Denmark, for which there 
are strong grounds of assuming it to be the same as that of this country 
and Great Britain, has led me to a most exact and critical review of the 
foreign literature, at my command, upon the subject. I will here 
remark that I am disinclined to the opinion that the differences be- 
tween the micro-organism described as causing the disease in Sweden 
and Denmark, and that of LoeiBer-Schiitz, are as striking as Selander 
has said, for if this be so, then the disease in those countries is 
certainly not that of Great Britain and the United States, the micro- 
etiological organism of which presents no marked differential charac- 
teristics from that of Loeffler and Schutz, as described by them and 
illustrated by the latter. In mentioning the diseases of animal life 
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that are known to be caused by different members of this ovoid, beUed 
group, I liave purposely omitted one to which I now desire to call 
especial attention, for its importance in settling this identity question 
cannot be overestimated. I allude to the " Wild-seuche " of Ger- 
many ; a disease which manifestly differentiates itself from the cosmo- 
politan swine plague, both by its clinical phenomena and the absence 
of the, so-called, characteristic ulcerations and neoplasms of swine 
plague in the intestines. It derives its name from the fact that atten- 
tion was first called to it by its decimations among the deer of the 
royal reserves in various parts of Germany. It distinguishes itself 
from swine plague by also attacking cattle, which the former has 
never been known to do. Like the swine plague, it is characterized 
by pulmonary lesions, but, as said, any specific intestinal lesions seem 
to be wanting, and it is scarcely probable that lesions so characteristic 
would not be seen in the longest known and probably best studied of 
the swine diseases of Germany. Whether or not this " Wild-seuche" 
also occurs all over Europe is a question that cannot be decided at 
present, as also whether or not it occurs in this country, but as has 
been said, there are diseases, here in the West, which we know noth- 
ing about, and one of which has been but briefly alluded to, that is 
caused by a germ of this same ovoid, belted group. 

I wish now to call the attention of my readers to this "Wild- 
seuche," and to offer to their consideration a translation of the best 
description of it at my command; as said, its importance to the ques- 
tion in point demands that we know all we possibly can about it. 

"the wild und rinder-seuche.* 

"Under the above name, Bollinger— 1878 — described a pest which 
appeared among the deer of the Royal Parks in the vicinity of 
Munich ; it also occurred as an enzootic among cattle at the same 
time, as well as extended to horses and swine. Three hundred and 
eighty-seven deer and 234 wild swine perished at one outbreak. It 
again appeared m the next year, and was esi>ecially devastating in the 
summer of 1881. It has broken out in Prussia and other parts of 
Germany. It is not a new disease by any means, but has been mis- 
takenly complicated with anthrax. 

" ^ti^l^PJ I^ ^\^ y^r 1885, Prof. Kitt, of the Munich Veteri- • 
nary School, demonstrated the presence of short, thick organisms in 

^^nS". Vo^;rn^2^ ^^^'^^^^^^^^^^^^^^V^. der Hau.t.iere, by FriedbexKer and 
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the blood aud other organs of cattle that had perished ; these micro- 
organisms colored only at their pole ends. Their pathogeuetic action 
was proven by inoculations upon mice, rabbits, pigeons, birds, swine, 
goats, horses, and cattle. The bacteria resembled those of rabbit aep- 
ticsemia. He found similar organisms in old specimens that Bollinger 
collected in 1878. 

"Hueppe considers these bacteria to be identical with the LoefHer- 
Sebutz organism, though this is no proof that the diseases are oae 
and the same. 

" Pathological Anatomy : From this point of view the disease may 
be said to appear in three forms : an exantheniatic, a pectoral, and an 
intestinal ; the two former are the most important and often compli- 
cated with the third; in some cases all three are present. 

"1. The exanthematie form manifests itself by an enormous 
tumefaction of the skin and the subcutaneous connective tissue. The 
skin of the complicated parts {head, intermaxillary spaces, neck, etc.) 
is redematously swollen, and the subcutaneous tissue enormously 
distended and filled with a sero-gelatinous material, which fills the 
meshes of this tissue so that, on section, a clear or amber-colored fluid 
oozes out; hemorrhages in the same are frequently present. The 
neighboring lymph-glands are also in the same condition and esces- 
sively swollen. The mucosa and ailjacent tissues of the oral cavity 
also show like changes. The tongue is often so swollen as to be 
monstrous, its surface being of bluish-red color or dirty, brown color, 
the surface eroded and its tissues infiltrated with a eero-hemoiThagic 
or clear fluid. Similar changes occur in the pharyngeal mucosa. The 
salivary glands are dry and anscmic. The mucosa of the respiratory 
tract can also be swollen in the same way. Hemorrhages are present 
in the seroaas, in the muscles, lungs, etc. The spleen is perfectly nor- 
lal [I? — B.] and the blood generally of normal color and consistency. 
Hemorrhagic euteritis is generally present also. 

'" 2. In the pectoral form the interstitial connective tissue is infil- 
bvted with serum, and the lungs hepatized. The pleura is inilamed 
and swollen, and covered with sero-fibrinous or fibrinous exudations. 
EflSisions in the thoracic cavity are frequent ; pericarditis and medi- 
astinitis frequent ; numerous hemoiTbages aud hemorrhagic enteritis 
aJfiO accompany this form. 

" In the intestinal form the mucosa, especially that of the small 

intestine, is swollen, the epithelium desquamated, and the mucosa the 

Beat of more or less extensive hemorrhages ; the contents of the intes- 

are thin and bloody. These changes seldom occur alone, but 

tnerallj complicate the pectoral or exanthematie forms." 

It ia much to be regretted that this description is taken from cattle 
[<Wily, as it would be very advantageous to have the same with regard 

the disease in swine, in oMet tc ooiapare them with the necroscop- 
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ical notes of otlier olxservcrs in what has been termed " Schweine- 
seiiehe." A\"liat I desire to eall especial attention to, however, is the 
marked and enormous oedema which is described as complicating 
nearly all parts, as well as the constancy of the hemorrhagic lesions. 
That the disease is not the malignant oedema is shown conclusively by 
the facts that the " Wild-seuche " is conveyable to healthy animals, 
both by feeding and inoculation, while the foimer can only be 
imj)arted by inoculation. 

It is not nei'essary to my purj)ose to notice the clinical symptoms of 
this disease, for they can be fully appreciated by considering the 
above described lesions. One point may, however, be mentioned, 
viz.: 

" The animals suffer from tenesmus, groan, and lie down fre- 
quently, and even pass off croupous ca!?ts with the fteces, which later 
on become diarrhwaic. In cattle the course of the disease is from 
twelve to thirty -six hours for the exanthematous, while the pectoral 
form is longer, sometimes extending to five or six or even eight days." 

The questions which now demand our attention are : 

1st. Is the Loeffler-Schiitz " Schweineseuche " the " Wild-seuche " 
or not? 

2d, Is this " Schweineseuche " identical w- ith the American and 
English sw'ine plague and that described by Cornil-Chantemesse and 
others in France, and Selander and Bang in Sweden and Denmark ? 

To my mind we shall find that the evidence given by LoeflBer is most 
decidedly affirmative with reference to the " Wild-seuche," and equally 
negative as regards the cosmopolitan swine plague, while that of 
Shiitz partially tends in one direction and ])artially in the other. The 
morpho-microscopical, or even biological resemblances of the etiologi- 
cal organisms are utterly valueless in deciding this question, as has 
been intimated, and will be more completely demonstrated in another 
place. 

loeffler's evidence. 

While engaged upon investigations of the "Eothlauf," 1882-3, 
Locffler says :* 

"On the 26th of October, 1882, Dr. Eggeling, of the Berlin 
Veterinary School, placed at my disposal a hog which had died at the 

* Arbcitcn a. d. Kalserlichen Gesundhelis Amtes, 18S5. 
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swine market, and which he said had perished of ^ Rothlauf/ or 
erysipelas. 

"Autopsy: The skin of the abdominal region and in the vicinity 
of tlie sexual organs was of a livid red color. Enormous oedema of 
the skin of the neck extended between the fore legs to the forward 
part of the abdomen. Pharynx reddened and swollen. The mucosa 
of the larynx and trachea of an intense, dark red color. But slight 
changes in the lungs; some portions of the right lung were dark red 
and somewhat atalectatic. Nothing especial to be seen in the heart. 
Liver and kidneys clouded. Mucosa of stomach intensely red, as 
w^ell as that of the anterior portion of the duodenum. The balimce of 
(he intestine unchange<l. Mesenterial lymph-glands unchanged. 
Spleen swollen and of a dark blue color; quite dense. The organs 
were still warm. Pieces of the same were at once ]>laced in glasses 
that had been previously cleansed and disinfected, the pieces of the 
skin and intestines by themselves. 

"Cultivating media w^ere at once sown from the oedematous skin, 
liver, and kidneys. On the following day a development appeared in 
each of the glasses. When examined microscopically it was found 
that but one variety of bacteria had developed in each culture. These 
were exceedingly small, ovoid bacteria, which reminded one of the 
germ of rabbit septicaemia (see Plate III., Fig. 6), especially those 
observed in the process of fission, yet they were to be distinguished 
from the latter by not being over half as large. 

" Various animals were inoculated from these cultures ; the mice 
presented oedematous swelling of the sub-cutis. * * • * In all 
organs the same bacteria. In guinea-pigs the locus inoculation is felt 
OBvlematous ; the results of the autopsy was the same in all cases; 
hemorrhagic-serous infiltration of the sub-abdominal sub-cutis; the 
muscles of this region were also filled with a reddish, oedematous 
fluid. Lungs grey-red. Spleen scarcely swollen. Tiie same bacteria, 
and only these, w^ere found in the microscopic examination of the liver, 
the skin, the kidneys of the swine as in these animals.'^ Arbeiten 
a. d. Kaiserlichen Gesundheits Amt., 188H, pp. 51-2-3. 

From these animals cultures w^ere made, and from these still other 
animals were inoculated, with the same results. The one characteris- 
tic phenomenon was, " Enormen, blutigseroesen G^demen der sub-cutis 
und blutigseroeser Durchtrankung der Musculatur des Bauches," or 
"OEdem von der Impfstelle ausgehend," that is, enormous oedema of 
the sub-cutis and a sero-hemorrhagic infiltxation of the abdomen, or 
oedema extending from the place of inoculation. 

These results of Loeffler's instigated me to especially repeat the 
same upon rabbits with pure cultures of the germ of swine plague. 
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The following notes will deinoiicitrate the difference in the diseases at 
onw*. 

From fluid culture of a pijr that was killcKl in the laboratory 
on account of swine plajrne, I inoculated a rabbit and ground squirrel 
at ten a.m. oh the 14th of May, 1888, with no very manifest signs of 
illness until the evening of the IGth; the rabbit died about 12 on the 
17th, and tiie squirrel about 3 r.M. the same day. While I have 
tested nianv cultures on these animals I had not considered it of im- 
portance, previous to these critical studies, to record the autopsies, for 
to my mind, they had nothing sufficiently characteristic about them 
but the phenomena to be expected in an acute blood poison disease. 

As the nccroscopical phenomena were the same in both rabbit and 
squirrel, I will only record those of the former. As said, my interest 
in the patho-anatomieal results in rabbits with pure inoculations of 
the germ of swine plague was re- awakened by the result of my 
very exact and critical studies of the investigations of Loeffler and 
Schiitz. By reading the testimony of these observers it will be seen 
that "enormous cedema" and more or less extensive hemorrhages 
about the bodv of these inoculated animals were the essential charae- 
teristics. My two years very varied experiences with the American 
swine plague have shown me the total failure of the former, as well 
as that the latter deixjnds on the acuteness and virulence of the 
attack. In this case I did not expect it, as the pig from which thii* 
material came had a very mild attack, and as it was only three weeks 
old the chances are that it may have become infected through the milk 
of the mother, which was sick of swine plague at the time; the rabbit 
thus may have represented the third generation of the germ in passing 
through animal organisms, and I know that this microbe becomes 
weakened in that way, even in passing through, or being passed 
through, swine, which mitigation again depends upon the virulence of 
the original mie.obes when the primary animals are infected from 
their pens, etc. 

The rabbit in question was inoculated with one-half «» of a bouillon 
culture of the swine plague bacterium, in the sub-cutis of the inside 
of the right thigh. During the first two days there was some swell- 
ing, heat, and diffuse redness at the locus inoculationis, but this had 
entirely disappeared at the time of making the autopsy. 

Autopsy : Male rabbit, six months old, white in c^lor, no swelling 
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at point of inoculation ; veins of sub-cntis engorged, superficial lymph- 
glands swollen, juicy and full of heraorrhagic points, resembling 
those spoken of in the autopsies upon swine. Vessels more injected 
in the vicinity of the point of inoculation, where the skin was of a 
pale yellow color, but nothing resembling oedema was present. (I 
wish it to be distinctly understood that I do not deny that some 
oedema may be present, but only circumscribed, when a more virulent 
culture is used. Never enormous oedema, however.) On opening the 
abdominal cavity, the vessels of the mesentary were repletely engorged, 
as well as those of the serosa of the small intestine, and to a less de- 
gree those of the large ; mesenteric lymph-glands swollen and hem- 
orrhagic. Peritoneum normal. 

Stomach : full of finely masticated food : mucosa swollen and covered 
with a viscid coating; towards pylorus stained yellow. In the vi- 
cinity of the oesophageal opening a small, irregularly-shaped, hemor- 
rhagic center, covered with a yellowish, dry, caseous material, which 
adhered quite firmly, but on removal showed an ulcerated, granu- 
lous surface beneath. Mucosa of small intestine swollen and catarrhish, 
contents semi-fluid; duodenal stained yellow; contents of large intes- 
tine pultaceous, mucosa normal, but the vessels of the transverse folds 
were deeply injected, no indications of ulceration present. 

Spleen : swollen and full of blood ; pulp soft. 

Liver: swollen, full of blood, parenchyma of greyish-red color, 
which in many places was interrupted by a shade of yellow ; acini dis- 
tend^, some red, some grey-red, some yellowish-red. 

Kidneys : swollen, capsule non-adherent ; cortical substance swollen, 
semi-opaque, greyish-red in color; medullary dark red, vasi-recti en- 
gorged and extending in same condition into cortex. 

Pelvic cavity: lungs comparatively normal, outer surface some- 
what darker red in color in small spaces than the balance. Bron- 
chial lymph-glands as others. Heart: ventricles contained coagulated 
blood of a dark red color. Myocardium opaque, greyish-red in color, 
and swollen. Ovoid, belted germs in all organs and blood, as well as 
found in the contents of the large intestine. 

From the previous rabbit, which died on the seventeenth of May, 

1888,1 inoculated another, two-thirds grown, white, male rabbit, with 

an emulsion of the spleen of the former rubbed up in freshly sterilized 

water. One-quarter ^™ of this mixture was injected under the skin 

13 
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of inside of the thigh of the right leg, and five drops under the skin 
of the right ear. While the latter became of a diffuse redness, with 
the larger vessels engorged, there was no swelling of the organ, nor of 
the surrounding tissues. The only indications of illness were an in- 
creasing want of appetite to the twenty-third, when the animal was 
found dead in its cage at 9 o'clock. It was inoculated at 3 p.m., on 
the 17th. 

Autopsy : Blood, dark red in color. 

On removing the skin the subcutaneous vessels were seen to be en- 
gorged, at and around the locus inoculationis they were more so, and 
the skin was of a diffuse, yellowish-red color, but no oedema of the 
sub-cutis or adjacent muscles and no extravasation of any kind. The 
lymph-glands of the neck, the axillary and the external inguinal re- 
gion were swollen and contained some hemorrhagic spots. No effu- 
sion in abdominal cavity. Peritoneum of abdominal wall normal ; 
that covering intestines normal, except that of the large, where the 
vessels were engorged, especially those of the mesenterium ; lymph- 
glands as above. 

Stomach : no diffuse redness, or hemorrhage ; distended with food, 
mucosa swollen, and covered with a viscid coating; cardiac . portion 
of a diffuse redness. Intestinal mucosa somewhat swollen and covered 
with a viscid coating in the small, while in the large it was nor- 
mal, some engorgement of the vessels of the transverse folds of the 
colon. Spleen swollen, dark in color, and soft. Liver swollen, the 
lower ends of the lobes very full of blood, while toward the base there 
were many anaemic patches, which were opaque; acini much distended, 
and of a yellowish-red color. Kidneys very much swollen ; capsule 
non -adherent, cortical substance opaque, yellowish-grey-red in color, 
many vessels engorged at joints, some glomeruli visible as small red 
points; medullary substance marked by a dark, blue-red line on its 
cortical limits, which became paler as the pelvic mucosa was reached. 

Thoracic cavity : no effusion ; bronchial lymph-glands as above ; 
riglit lung full of dark red spots of collapsed tissue, with many spots 
of a less re<l color, and still more dense. On cutting open this lung, 
a reddish, aqueous fluid oozed from the surface ; left lung normal. 
Heart : pericardial sack contained a small quantity of a yellowish 
fluid. Myocardium opaque, yellowish -grey-red in color", and soft in 
consistency. As the bladder was full I thought I would test the 
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urine, and found considerable albumen in it ; granulous tube casts were 
found quite plentifully represented on microscopic examination. The 
*^ belted, ovoid" germs were also found in small numbers in the urine, 
and in more replete representation in the blood and from the organs 
in covering-glass specimens. 

Although the previously quoted autopsies present that constancy of 
patho-anatomical phenomena which should convince any one that the 
rabbits were not aflFected with the " Wild-seuche," and, hence, that 
that disease is not identical with the swine plague, the " enormous 
oedema " being entirely wanting ; still, as an accident placed in my 
hands some excessively virulent material from swine plague, it seemed 
best to re-test the question by another inoculation of a rabbit. On 
Wednesday, May 23d, at about eleven o'clock in the morning. Regent 
Dr. George Roberts came into the laboratory with cultures and some 
blood, two days old, which he got from an excessively virulent out- 
break at Creighton. Of the hog from which the material came. Dr. 
Roberts said the blood was thick as tar, and the superficial inguinal 
glands so swollen that their location could easily be seen through the 
«kin. All the lymph-glands were of a dense, diffuse, blue-red color, 
the spleen swollen, the organs excessively hyperaemic. No consolida- 
tion in the lungs, or ulceration in the intestines. The ovoid, belted 
germ was present in a profuse representation in the blood and organs, 
and was also in the cultures brought to me by Dr. Roberts. In the 
bottle which he brought was a dark, purple-red fluid, in which was 
«ome thicker semi-coagulated material of the same color. On open- 
ing the bottle a slight odor of putrefaction made itself apparent, but 
the microscopic examination revealed innumerable bacteria of the 
ovoid, belted group, some streptococci, and some fine, short bacilli. 
At four P.M. of the 23d, I inoculated a six-months-old, white, male 
rabbit with two drops of this material, in the right ear, near the base, 
and five drops on the inside of the left thigh. On the morning of 
the 24th the lower portion of the ear was of a diffuse redness, with 
engorgement of the larger vessels ; same, but to a less degree, of the 
inside of the left thigh. No oedema in either locality. Animal still 
mating, but not very ravenously. No change on the evening of the 
same day, no change in deportment. Nine a.m. of the 25th, rabbit 
dead. Rigor mortis pronounced. No change in the appearance of 
the loci of inoculation, so far as outside appearances went. On re- 
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moval of the skin the subcutaneous vessels were much more deeply 
engorged than in either of the other cases, and looked like blue-red lines 
or cords, according to size. The blood itself was of the same color and 
but partially coagulated. On oi)ening a superficial vein, under due pre- 
cautions, and preparing covering-glass specimens, this blood was found 
to be literally swarming with the ovoid, belted germs, and no other. At 
the locus inoculationis of the left thigh one might expect to find some 
oedema under such circumstances, but the point was marked by the 
absolute absence of the same, both in the sub-cutis and adjacent mus- 
cles. On the contrary, along the line of the large vessels and nerves, 
there was a slight collection of pus of a reddish-yellow color; small 
hemorrhagic centers were present, both in the muscular aponeurosis 
and- in the tissues of the superficial muscles, but not in those more 
profoundly situated. The conditions in the vicinity of the base of 
the right ear were but an exaggeration of those already described. 
No oedema present ! ! The lymph-glands in the vicinity were swollen 
and of a diffuse redness ; cut surface moist and glistening. The ab- 
dominal cavity did not contain any effusion, but the peritoneum was 
much swollen and very glistening, and covered with the most delicate, 
colorless coating of a viscid character. Vessels of the serous covering 
of the intestines intensely engorged, but neither diffuse redness nor 
hemorrhagic centers were to be seen, but on the great curvature of the 
stomach these conditions were more excessive. Mesenterial vessels 
engorged; lymph-glands swollen, and blue-red in color. Stomach 
contained a considerable quantity of a dark green ingesta, grass. 
Cardiac portion swollen, vessels injected, many localities of a diffuse 
redness, interrupted with numerous hemorrhagic centers ; a viscid ma- 
terial covered the whole. Inside of intestines same as in previous 
autopsies. Spleen very much swollen; pulp purple-red in color and 
replete in blood ; ovoid, belted germs present in profuse quantities. 
Liver much swollen, outer surface smooth, but dotted with innumer- 
able centers of grayish-yellow-red color; gall bladder distended; in- 
side surface moist and glistening, of the same variegated appearancSi 
but in general opaque and greyish-yellow ; interacinous vessel^ en- 
gorged, acini swollen, some of a dark red color, others yellowish and 
opaque. Kidneys as before, except more diffusely red in all parts; 
•till cortex, marked by its opaque, greyish color, even though more 
injected. Lungs quite full of blood, mottled by red centers^ cut sur- 
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face dry. Bronchial glands same as before, as well as those along line 
of posterior aorta. Tracheal mucosa swollen, and one diffuse, purple- 
red in color, in which could be seen the larger vessels still darker than 
the general tinction. 
Heart as before. 

This evidence should be sufficient to prove two points : 
1st. That swine plague, like the Wild-seuche, is a "septicaemia." 
2d. That it differs from the Wild-seuche 'in that its micro-etiolog- 
ical organisms do not cause " enormous oedema," nor is the tendency 
to excessive hemorrhage so great. 
Of the Wild-seuche, Loeffler says : 

"Notwithstanding ^die Haut am Bauche an den Geschlechsteilen 
und am Hals rotlich livid,^ (the skin of the belly and in the region 
of the sexual organs was livid red,) still this disease was not the 
* Rothlauf,' or erysipelas." 

Also : 

" From these observations it is to be seen that the bacteria found 
by me in the fresh organs of swine that had died from a disease bear- 
ing very marked outward resemblances to ^Rothlauf^ (erysipelas), are 
entirely different in form, development, and in cultures, as well as in 
their pathogenetic action upon different animals, from the small rods 
found in typical cases of Rothlauf." (See Plate III., Figs. 3 and 6.) 
Ibid., p. 51. 

If we now compare these results of Loeffler with the description given 
by Friedberger and Froehner of the necroscopical lesions met with in 
the "Wild-seuche," we shall find the most exact agreement except in 
one particular, and that is, that these authors tell us that the spleen is 
not swollen, while Loeffler mentions such a condition as present. The 
same variation will be found in different cases of the cosmopolitan 
swine plague, the spleen being sometimes intensely engorged and 
swollen, and at others not so, which is dependent entirely upon the 
acuteness of action of the toxin, and its effects upon the circulation. 
As has been said, F. and F.'s description has reference to cattle only, 
and as we are in want of necroscopical observations from other authors, 
especially on swine, and as we know that a similar, but not the same, 
organism does cause swelling of the spleen, and at other times does 
not, in our swine plague, it should be evident that too much value 
cannot be placed upon one blngle phenomenon. It will be observed, 
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on the other hand, that no mention is made of anything pertaining to 
the "characteristic lesions'' of swine plague proper, as so frequently 
seen in the intestines. 

Now, why not the swine plague, as we understand the term? 

1. Because enormous oedema and deformation of the body thereby 
never occurs in that disease. 

2. Because the tendency to hemorrhagic effusions is not a constant 
phenomenon in swine plague, though frequently present, but seldom 
to such an extended d^ree as in this disease. 

3. Because the swine plague pneumonia is of a bronchial or de- 
structive caseous type, which is not mentioned in this disease by these 
observers. 

4. Because the "characteristic intestinal lesions" seem to be 
entirely wanting. 

Hence it seems as if our conclusion is correct, that the organism 
discovered by Loeffler in swine, and the disease resulting from its 
action, has no authoritative bearing whatever upon the origin and 
nature of the cosmopolitan swine plague, though of essential value in 
showing that both diseases are septicsemise of an extra-organismal 
origin. This conclusion, that the disease described by Loeffler must 
have been the "Wild-seuche," is ably supported by Hueppe in his 
consideration of this question. 

Hueppe describes the exanthematous form of the "Wild-eeuche'^ as 
follows : 

"The exanthematous form of the "Wild-seuche" bears a strong 
resemblance to the carbuncular, erysipelatous form of anthrax, snSi 
has been observed in cattle and swine. Within four to six hours 
there develops an acute inflammatory disease of the skin, which be- 
comes swollen so intensely as to be deforming, and is also as hard as a 
board ; this oedema also extends to the soft and pendulous portions of 
the body, which become infiltrated with a serous or serous-hemorrhagic 
effusion. When the head and neck of the animal are complicated we 
may see the most colossal swellings, which deform the parts to an 
excessive degree; the mucosae of the head are cyanotic and filled with 
a hemorrhagic effusion. This form is undoubtedly due to traumatic 
infection, the virus gaining access to the blood, thus giving rise to a 
genuine septicaemia.'^ Hueppe, Berliner, Klin. Wochensc&ft, 1886, 
p. 754. ' 

" Professor Kitt, of Munich, was the first to demonstrate the mi- 
cro-etiological organism of the ' Wild-seuche.' He considered 'these 
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germs to be similar to, but not identical with, those of rabbit septi- 
caemia, hen cholera, and swine plague/" Ibid., p. 763, 1886. 

Hueppe himself says: 

"The blood contains the bacteria, which are demonstrable both by 
the microscope and cultivation many hours before the death of the 
animal. When the blood is examined the greater number of the bac- 
teria appear as short rods, which are two to three times as long as 
wide, and have strongly rounded ends, the poles coloring very sharply, 
while the middle piece remains clear. * * * The formation of 
endogenous spores certainly does not take place. * * * When 
cultivated in gelatine they appear as isolated white colonies, while on 
agar they have a gray-white color. * * * Upon potatoes they , 
form a greyish-yellow coaling." Ibid., pp. 756, 757. 

It will be seen that this contradicts LoefHer's statement as to these 
germs not growing on potatoes. Hueppe is correct, however, and 
there is scarcely a doubt that every variety of these germs will grow 
upon potatoes. 

PROFESSOR SCHUTZ'S EVIDENCE. 

A careful consideration of the investigations of Professor Schiitz 
will be found to complicate the question under consideration a great 
deal, for, while he undoubtedly gives evidence which shows that 
some of the diseased swine examined by him must have perished from 
the " Wild-seuche," he gives equally good testimony that some of the 
others displayed necroscopical changes which look much more strongly 
towards the cosmopolitan swine plague. It was these latter ca:^es, 
and the fact that the notes of the pulmonary lesions as given by 
Professor Schutz, when taken together with those described in the 
intestines by Roloff, completed the patho-anatomical picture of the 
true swine plague, that previously inclined me to the error, though in 
a less degree, of Hueppe on the one side, and Salmon on the other, 
that the "Schweineseuche" and the swine plague of this country must 
be identical diseases. The similarity in the bacteria largely supported 
this hypothesis, but this idea was essentially demolished by my studies 
upon the southern cattle plague, and the results of my exami- 
nations of the yellow fever material at my command. Even before 
these latter investigations had been thought of, I had taken a positive 
stand against Hueppe's a. tempts at generalization, based upon the re- 
semblances in micro-organisms alone. If my conclusion, or perhaps 
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better, hypothesis, becomes confirmed, it will be seen that Schiitz fell 
into the same error as the rest of us, and, because the germs discovered 
by him in all the animals examined were apparently the same, did not 
give sufficient attention to the variation in the necroscopical lesions. 
His want of any practical accjuaintance with the outbreaks from which 
his swine came, or even with the swine diseases of Germany, is self- 
evident from his own writings, and this failing of a very fundamental 
necessity to an accurate knowledge of these diseases on the part of the 
Germans is admitted by Froehner and Friedberger, — (1. c.) 
Schiitz opens up his observations as follows : 

"Dr. Loeffler has used the names ^Rothlauf (erysipelas) and 
^Schweineseuche' (swine plague) in the sense . tliat the disease 
caused by the fine bacillus is the llothlauf (Plate III., Fig. 5), while 
the disease in which this other bacterium is found is the Scnweine- 
seuche. I shall use the differentiation, or nomenclature, in the same 
sense in the following remarks." Ueber die Schweineseuche. Arbeiten 
a. d. Reichsgesundheitsamte, 1886, p. 376. 

Of the micro-organism discovered by him as the cause of swine 
plague, Schiitz says : 

"The bacteria have an ovoid form, and are very easily colored in 
methylen-blue, gentian-violet, etc. When colored in a solution of 
gentian- violet they show an uncolored space in their center which is 
surrounded by a layer of colored substance. The quantity of this 
colored substance is greater at the poles of the organism, so that its ends 
appear more strongly colored than the middle part. When strongly 
colored they appear of a homogeneous blue. 

"As these objects occupy an intermediate ix>sition between micro- 
cocci and bacilli, they should be looked upon as bacteria. 

"They are 0.0012 mms. and 0.0004 to 0.0005 wide; their length 
is from one-third to one-half that of the diameter of red blood oelk 
of the mouse. 

" They proliferate as follows : 

"At first they increase in length and become about double as long as 
wide, and have distinctly rounded ends, and color in the same man- 
ner as the micro-organism in septicaemia in rabbits, so that from a 
third to a half of the body presents itself as an uncolored space be- 
tween the distinctly colored ends. More exact observation shows 
that the colored ends are connected together by a band of the same 
substance extending along the sides of the organism. 

" The ends become separated from one another by the disappearance 
of the middle piece. They at first appear round, hut soon assume an 
oval form, consequently two individuals are developed from each or- 
ganism by fission. 
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*^When this process proceeds rapidly, as we have found to be the 
case within the porcine organism, the microphytes do not attain the 
al)ove given dimensions, but divide themselves so rapidly that the iin- 
colored middle-piece cannot always be distinguished. Under these 
conditions the successive generations become smaller, which is to be 
attributed to slower development. The younger generations are 
often exceedingly small, but are still distinctly oval, and color pro- 
fusely." p. 380-81, (See Plate III., Figs. 3 and 4.) 

^^When inoculated upon meat infusion, peptone-gelatine, one ob- 
serves the development of numerous white points which either lie in 
groups or isolated colonies. The points gradually augment in size 
until they coalesce with those in immediate proximity, so that the 
inoculation puncture appears as a homogeneous line with punctiform 
excrescences along the sides. A grayish-white wall develops around 
the point of inoculation upon the surface of the gelatine, 

" The organism does not cause the gelatine to become fluid." p. 
382, 1. c. 

It can be readily seen that this micro-organism of Schutz exactly 
corresponds to the one described by me in its deportment in gelatine, 
and exactly in its microscopical and morphological appearances, when 
stained. 

We will first show that Schutz accepts Loeffler's conclusions as to 
the necroscopical lesions of their " Schweineseuche," which, as said, 
we believe to be the well-known " Wild-seuche," and then show that 
some of the animals examined by Schutz presented the same phenom- 
ena. He says, quoting Loeffler : 

"The skin of the abdomen, the sexual organs, and neck was livid 
red in color. Enormous cedema of the skin of the neck, which ex- 
tended between the anterior extremities and along the abdomen ; 
pharynx reddened and swollen. Lungs but slightly affected, on the 
right side some dark red spots ; mucosa of trachea and larynx of* an 
intense, dark red color. Heart, nothing special. Parenchyma of 
liver and kidneys swollen. Mucosa of stomach and anterior portion 
of the duodenum intensely red; balance of the intestines unchanged. 
Mesenterial glands not enlarged. Spleen somewhat swollen, dark red, 
and very consistent." Ibid., p. 376. 

That the above description docs not apply to the swine plague 
must be self-evident to every one properly acquainted with that 
disease. 

Of his experiments which point towards the " Wild-seuche " as one 
of the diseases investigated, Seliiitz says: 
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*^On June 15, 1885, I received the stomach, spleen, and liver of 
three swine of which it was reported that thev had perished from the 
Rothlauf." 

m 

It will be obser\'ed that the German veterinarians were totally un- 
able, at this time, to distinguish between the two diseases from the 
clinical stand-point. As the organs had undergone some cadaveric 
changes, a report of their condition is not given, but Schutz says: 

" That the examination of covering glass specimens did not reveal 
the presence of the fine bacilli of the Roth lauf (Plate III., Fig. 5); 
on the contrary, numerous other organisms were seen, among which 
was one variety having an oval form, which at once called to mind 
those described by Loefflcr as ocx'urring in the Schweineseuche.'^ 

A pure cultivation of these was secured by the inoculation of some 
small animals; of the necroscopical results we will note but a few 
remarks. In this case the *^cedema" was the characteristic feature. 

"Upon mice the obduction showed the subcutaneous tissue to be 
oedematous and bright red. Lvmph-glands of the knee-fold [Sidnion 
borrows this term in his latest report] swollen, moist, and dark re<l. 
Large intestine well filled with focal mass. 

" Rabbits, inoculated on right ear, which became swollen, painful, 
hot, and red, this tumefaction extending over the entire head and 
neck; the sub-cutis of these parts was filled with a clouded fluid; this 
oedematous condition extended through the respiratory tract to the 
lungs. Spleen swollen, soft, and brown-red." 

Other autopsies upon these animals gave similar results. We will 
now turn to the swine inoculated with pure cultures obtained from 
these animals. I will not give the history of these experiments, but 
will at once proceed to quoting portions of the necroscopical notes: 

"Two pigs, five months old, inoculated June 26, at about 5 p.m., 
died between 6 and 7 p.m. on the 27th, 26 houi-s. [This looks like 
the Wild-seuche, and not at all like the swine plague, as the inocula- 
tion was subcutaneous. As can be seen by referring to my autopsy 
notes, in only one case did I receive any such rapid result. In our 
swine plague, even by intra-abdominal injection of cultures of the first 
generation, or even material directly prepared from the spleen in dis- 
tillal water, death seldom results in less than 7 to 10 days, and fre- 
quently extends to 20, which was the case in the Cornil-Chantemesse 
experiment, where the bouillon was injecteil directly into the lungs. It 
may be well to mention here, that in this case the " characteristic tu- 
mors '' were found in the intestines, which will be most effectually misseil 
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in all Schiitz's cases, though we do not eonsider them an absolutely 
essential characteristic of the swine plague, but they could scarcely 
be wanting in so many caaes as Schiitz examined had the animals all 
died of the same disease.] The changes in the first pig were, the in- 
ner surface of the thighs and posterior part of the abdomen swollen, 
in the middle of the tumefaction was a circumscribed blue-red spot^ 
the surrounding tissues being of a diffuse, bluish color. The skin, 
sub-cutis, and muscles of tliese parts were filled with a clouded, red 
fluid. A yellowish, serous exudate in abdominal cavity. The serosa 
of the stomach and intestines rose-red in color; * * + 

mucosa of aniall intestines but little swollen, that of large not at alL 
Spleen normal. Liver and kidneys clouded. • « * jjj_ 
ferior portion of both posterior lobes of the lungs bluish-red, dense, 
and resistant. Section of the lungs showed all parts to be red and 
(edematous." [In swine plague only the diseased parts of the lungs 
are cedematous l] 

The second hog died on the 28th, or 48 hours after inoculation, 

"Posterior extremities and inferior portion of the abdominal wall 
considerably swollen. The sub-cutia and muscles of the same infil- 
trated by a serous, hemorrhagic fluid. * * * CEdema 
pulmonura." Ibid., pp. 383—4. 

No mention of lesions in the intestines. These are the essentials. 

Of tliese residts, Schiitz says : 

" When we observe that Loefler found a micro-organism in swins 
which corresponded in form and developed in the same manner with 
those cultivated by me, so far as can be judged by Loeffler's descrip- 
tion [as 'Hulfarbeiter' in the Riechs Gesundheita Amte, SchfiCa 
should know even more than that by personal observation !l we are 
justified in the conclusion that Loeffler's Schweineseuche is identical 
with the disease caused by the bacteria used in inoculating the above 
mentioned hogs, especially as the obduction showed almost the same 
changes as those recorded by Loeffler in the swine examined Oct, 26, 
1882." Ibid., p. 385. 

Here again we find all the essential phenomena of the "Wild- 
seuche," and none of the essentials of swine plague. Are we not, 
then, justified in asserting that the name "Schweineseuche" — swine 
plague — has been mistakenly applied by S. and L, to this German 
pest, and that all essential identity — phenomena between that disease 
and the true swine plague — are entirely wanting? 

Is it not better that the Germans stick to their name, " Wild-seuche," 
or the disease they have so far investigated, and wait until they know 
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■whether th^ have the swine pl^ue proper before they use their terra 
for expressing it, viz.: "Schweiueseuche?" 

The next question is* 

HAVE THE GERMANS THE TltUE SWINE PLAGUE? 

It will he observed that neither Loeffler nor Schiitz have thus far 
described any lesions in the lungs of tlie einne examined by them 
which even intimated the existence of broncho, caseous, or gangrenous 
pneumonia ! 

We will now see if we cannot find the direct evidence of still another 
«wine plague in Germany that has not been difi'erentiated by these 
'leaders in original research. 

SCHUTZ'S CASES OF SWINE PLAGUE ! ? 

"Casel. Swine from Piilitz. Autopsy the 19th of September, 
1885. Outside of stomach grey-red. Intestine bluish-red j theveins 
■of the serosa and snh-serosa engorged with blood. Contents of small 
intestine fluid, that of the large intestine pultaceous ; contents of the 
stomach contained a small quautit}- of cut up beets and some fluid 
strongly stained with gall. The mucosa of the regio tesophagea was 
swollen and gathered into deep rugse, the greater part being deeply 
saturated with gall ; the edge of the same bordering upon the lesser \ 
■curvature was marked by two brownish-yellow sixjts of the si' 
bean, which lay dtvper than the surrounding tissue; these spo 
sharply circumscribed, clouded, and dry, their edges could be 
■easily lifted away from the surrounding mucosa. The glandular 
mucosa of the stomach was gathered in numerous folds, clouded, the 
■combs of the rugEe were more or less strongly impregnated with gall j 1 
the spaces between these folds had an uneven surface and were of a 
greyish -yellow color. In the place of the lymph ibllicles were to be 
Been small excavations with smooth, flat edges and a bluish base. The 
mucosa of the duo<leuum and anterior portion of the jejunum was 
somewhat swollen ; some few of the smaller vessels were partially en- 
gorged; further down the mucosa was not much swollen, and pale. 
No changes in the Peycr's plaques and solitary follicles. The mucosa 
of the CEecum and colon was clouded,, bluish^rey in color, tending 
towards a green shade. The mesenterial lymph-glands were not ex- 
■cessively swollen, firm, and of a bluish-grey color. Spleen but slightly 
swollen. * * * Liver somewhat swollen, bluish-brown in 
■color, and firm ; edges somewhat rounded ; the acini were distended, , 
their central portion of darkbrown color, the peripheral being clouded ' 
«nd greyish-brown. Gall-bladder partially filled with a thickish 
clouded gall; nmcosa of a yellow color. Kidneys not much swollen, 
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grey-brown in color; surface smooth and refracting; the medullary 
portion had a yellowish-red color, while the cortical substaixce was 
greyish-brown, slightly clouded and marked by numerous engorged 
vessels. The pericardial sack contained 36 grammes of a clouded, 
reddish fluid. Peri and epicardium adhered together. When sepa- 
rated the adhesions were found to consist of elastic material; the 
separated surfaces were lustreless and covered with verrucous growths ; 
the myocardium was of a greyish-brown color, and somewhat clouded, 
yet firm; the cut surface was dulK The lungs were large; both lobes 
of the left lung, with the exception of the superior edges, and the four 
lobes of the right lung were dense and atalectatic— -Jiepatized. In the 
thoracic sack was 64 grammes of a clouded, reddish-yellow fluid con- 
taining flocculi of fibrin. The surface of the lungs was rough, clouded, 
and lustreless over the consolidated portions, which were of a general 
dark red color, with greyish-yellow and greyish-red centers scattered 
through it of various dimensions.^' * * * Ibid., p. 391. 

No mention is here made of ^* enormous oedema,'^^ the balance of the 
description being merely a more detailed account of the lesions in the 
lungs. Following on the above autopsy are short notes of one upon 
a second pig, which offered no essential variation from the former. 
If we compare these necroscopioal notes with those previously quoted, 
it would seem as if the merest novice ia pathology would at once 
see that he had to- do with cases offering manifestly different lesions 
than those described by Loeffler, and which Schiitz concluded repre- 
sented the same disease he had been investigating until we come to this 
point in his researches. That Schiitz. found himself somewhat in a 
quandary over these Piilitz cases is evident, for he says of them : 

"These cases present much that is worthy of note. Both of the 
hogs presented the phenomena of an acute pleuro-pneumonia, which in 
hog No. 1 extended to the pericardium. The pneumonia had a ma- 
lignant character. The yellowish districts, which were to be seen 
through the pleura, or complicated it, corresponded to necrotic portions 
of the lungs, and often destroyed a whole lobulus. I wish to call 
special attention to-the small, yellowish centers which were described 
in the tissue of the lobuli, and which embraced the bronchioles. 
When we further consider that the dense, circumscribed centers in the 
soft parts of the lungs presented a reddish color, we are justified in 
concluding that the necrotic conditions have been the result of hem- 
orrhagic inflammatory processes. The pneumonia of both swine is 
therefore a ' multiplum ^ of diseased centers, which present the ap- 
pearance of following one upon another. Each of these yellow centers 
18 the result of a local pneumonia, and had its individual beginning. 
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Consequently, the entire lung has been the seat of a multiple gan- 
grenous pneumonia/^ Ibid., p. 392. 

Had Schiitz been more thoroughly competent as a "field" investi- 
gator, or less of a lalK)ratory researcher, in fact, had he had a practical 
acquaintance with the diseases he was investigating upon cadavers 
alone, he would have also found something " Bemerkenswerth " in 
the clinical history of these swine, and which differs materially from 
the same history of his other swine, had he known anything about 
the practical side of the disease they died of. 

Of this clinical history Schiitz savs, by this "careful and exact de- 
ficription I" If an American farmer could not do better than the fol- 
lowing he would be a disgrace to the profession. Still, poor as it is, 
w^e can recognize the true swine plague in it, and easily see the points 
of clinical differentiation between the symptoms described and those 
given for the " Wild-seuche." 

The story is as follows : 

"After the newly purchased swine had been in the pens for three 
or four days, a diarrhoea set in. [It terminates the disease in " Wild- 
seuche," but, while also coming as one of the conclusive phenomena 
in swine plague, it also is one that first attracts attention. — B.] The 
discharges were of a greenish-yellow or greenish-grey color. [Swine 
plague ! — B.] In rare cases they were hemorrhagic. At the same 
time the animals were stiff in their movements and lay down much. 
Appetite poor. In the course of the sixth or seventh day they became 
weak in the back and uncertain in their posterior movements (!) 
Weakness increased. By some (! ? B.) animals, at this time, the ears 
became red, as in Rothlauf ; all had difficulty in respiration. The 
course of the disease was from eight to ten days." Ibid,, p, 390. 

What we miss at once here is the deformation of the "enormous 
oedema," which, had it been there, "Herr Kollege Hirschel" must 
certainly have noticed. He should also have known that neither the 
"Rothlauf" or " Wild-seuche" require "eight or ten days" to run 
their course. 

After describing the phenomena in detail, Schiitz proceeds to reason 
upon them, as follows: 

"On this pneumonia follow the phenomena of a general infection, 
which occurs both by the lymphatic and circulatory systems. For 
the first speaks the severe changes in the neighboring lymph-glands, 
and for the infection of the blood the parenchymatous changes in the 
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liver, spleen, kidnoys, and heart and the irritation of the stomach and 
intestines." Ibid., p. 392. 

One is surprised to see so good a pathological anatomist as Schiitz 
fall into such a serious error as the above, especially one who sat for 
so many years at the feet of Virchow. Schiitz has manifestly put 
^* the cart before the horse," which he certainly would not have done 
had he had more experience. As a rule, these lesions follow the gen- 
eral infection, as is the case when pneumonia complicates typhus ab- 
dominalis, though when the infection takes place through the lungs 
a portion of these lesions may be concomitant and follow along with 
the specific septicsemia, but in such cases the broncho-pneumonia is 
the initiatory lesion in the lungs, while the gangrenous complication 
owes its genesis to the subsequent bacterial embolism, which is the 
direct result of the effects of the "general infection," septicaemia, upon 
the circulation. 

Of the micro-organisms found in these pigs, Schiitz says that he 
prepared numerous covering glasses from different parts of the lungs 
and proved them by examination. 

" To my great astonishment " he says, [But why he should be aston- 
ished when he considered the disease to be the same that he had been 
previously engaged upon, is a question. — B.] *^a great number of oval 
bacteria, of different sizes, were found in the hepatized portions of the 
lungs; many were exceedingly small, others somewhat larger, while 
still others were in the process of segmentation ; the last showed every 
transitory stage between oval forms, with an uncolored place in their 
centers, to longer todies, which, like the organisms of the hen cholera, 
only colored intensely at their ends, while about one-third of the body 
remained uncolored." Ibid., p. 393. 

Schiitz, himself, seems to have been perfectly aware of the possibil- 
ity of the very error into which he eventually fell, when he says : 

" When the bacteria discovered in the lungs [in this case. — B.] and 
the spleen [in the former. — B.] correspond in form, it is not the logi- 
Ciil conclusion that they are identical organisms." 

But when, however, he found that they developed in identically 
the same manner, and that apparently similar results followed the in- 
oculations of small animals, he at once jumped to the conclusion that 
it was the LoefHer organism again before him. But had he himself, 
or will he now, compare his own records, he will find that he describes 
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very much less swelling of the skin at the points inoculated, and that 
none of these latter animals presented the "enormous oedema'' of the 
former, or so much tendency to local hemorrhages. Again, it would 
be well were he again to prove the action of these two similar organ- 
isms upon pigeons, for he might find that the immunity of those birds 
in the first case was not accidental, and that the fact that they did 
succumb in the second had some differentiating value. 

To German investigators I would suggest the intra-abdominal injec- 
tion of cultures from such cases as the above, instead of the intra- 
pulmonal, as adopted by Schutz, when they come across this caseous 
broncho-pneumonia, and they can then settle the question as to the 
relation of these lesions to those described by Roloff, to which I shall 
refer shortly; but before doing so I must say that I do not place any 
extra value upon the diagnostic worth of the inoculation of small 
animals in differentiating these germs from one another, except where 
one species has a decided natural immunity to a given germ, or where 
one invariably produces some specific lesion, but the whole belted, 
ovoid group will produce septicaemia, if they produce anything, and 
the chief reason that caseous-gangrenous pneumonia results in swine 
plague, and has not been mentioned in the " Wild-seuche," prob- 
ably is that the blood poisoning is far more rapid in the latter thinrthe 
former, which also accounts for its greater hemorrhagic character.- 
Again, there can be no doubt whatever that the micro-organisms of 
the "Wild-seuche" infect very easily through traumatic lesions of 
the cutis, hence the " enormous oedema," while hundreds of inoculative 
experiments show the same not to be the case in swine plague. Mr. 
Salmon and I agree on the latter point. That the hog by which 
Schutz inoculated two "Pravazsche Spritze voll" (!!) of a culture, at 
one o'clock of the 16th, should die in the night of the 18th— 19th of 
January, is by no means surprising, so we will pass by that experi- 
ment. 

Allusion has already been made to the records of Prof, Roloff, and 
we will introduce the same by quoting another autopsy from Schutz^ 
and then his opinion of the relation which the lesions described by 
Roloff bear to this disease, I wish it distinctly understood that it was 
the presence of these caseous-gangrenous lesions in the lungs of the 
latest swine examined by him that led ScJiutz to the idea that the 
intestinal lesions described by Roloff might possibly add to the com-* 
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pletion of the patho-anatomical picture of the disease, as is illustrated 
by the following : 

"Some animals do not succumb to the acute inflammation of the 
lungs, but in them there develops caseous conditions of those organs, 
the lymph-glands, and other organs, which extend in a progressive 
manner, strongly resembling the processes of tuberculosis, arid finally 
lead to the death of the animal through general marasmus and loss of 
power. 

" Cadaver much emaciated. Rigor mortis has disappeared. Vis- 
ible mucosae of a pale, bluish color. Right hind leg much swollen, 
the swelling beginning an hand-width above the patella, and extend- 
ing below the hock. The surface of the skin was smooth, being only 
interrupted upon the anterior part of the metatarsus by several round- 
ish nodes. Above these the skin was hard, like cicatricial tissue. In 
the midst of this dense tissue were many cavities, which contained 
a yellowish, caseous mass; the inside walls of the same were smooth. 
The joints and sheaths of the tendons were filled with a thick, mush- 
like material. Several of the bones of the tarsus were necrotic, and 
easily removed ; others were corroded, and the seat of periosteal de- 
posits. Upon the inner surface of the limbs were numerous noduli, 
which lay in the course of the lymphatics; they varied in size from 
that of a chf.rry to a walnut; some of these were solid, while others 
fluctuated ; they were surrounded by a dense capsule ; the contents wrre 
either of a yellowish-gray pultaccous material, or a desiccated, friable 
substance. The right inguinal gland was of the size of a hen^s egg, its 
walls being thick and dense; contents semi-fluid; other glands of a 
similar character were found in different parts of the body. 

" The right tonsil was much enlarged, and of a bluish-grey color; 
its pockets were filled with a viscid, greyish-white fluid. In the mid- 
dle of the surface of this organ was seen a sharply circumscribed 
center, of the size of a ten-cent piece, which was of a yellowish color, 
and contained a caseous material ; this object extended entirely through 
the body of the tonsil ; on pressing out the contents, a smooth, walled 
cavity remained. The mucosa of the larynx contained several caesous 
ulcerations. 

*'In the thoracic cavity was 150 grammes of a clear, aqueous fluid. 
Lungs appeared large. The apices of both the anterior lol)es and the 
inferior edges of the others were of a greyish-red color, atalectatic 
(airless), anaemic, and dense ; the external surface of these portions of 
the lungs presented many retractions, and was adherent to the ribs in 
places. 

^* The balance of the pulmonary tissue was red, soft, and contained 

air. In all parts of the lungs wTre distributed numerous nodular 

neoplasms, varying in size from a millet seed to a walnut ; those 

situated immediately under the pleura were of a dirty yellow color, and 

14 
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projected above the general surface of the organ ; some had cavities in 
them, while others were firm and contained a caseous material. 
Many cavities connected directly with the ramifications of the air 
tul)es. The walls of the cavities were smooth, their contents a soft, 
pultaceous, homogeneous maf?s of a yellowish-white color. Other 
nodes were surrounded by a dense capsule, their contents being desic- 
cated and caseous. No fresh complications were to be seen. Bron- 
chial lymph-glands as previously mentioned. 

" Heart small, and of a pale brown color. Pericardial sack con- 
tained a table-sp<x>nful of a clear fluid. In the abdominal cavity 
was found 250 grms. of a fluid as above. Peritoneum pale-grey; 
some vessels in omentum injested. Stomach contained a considerable 
quantity of a greyish -colored fluid. Gastric mucosa of a greyish- 
vellow color. Duodenum contained a vel low ish -colored fluid. The 
intestines were so soft that they were scarcely to be separated from 
the mesentery without tearing. Mucoj^a not changed. Some of the 
lymph-glands of the mesentery presented conditions similar to those 
already described. 

" These results reminded me very strongly of scrofulosis or tuber- 
culosis, but in spite of every precaution and much labor I could not 
find a single bacillus of tuberculosis in the tissues ; instead of which 
I found the oval bacteria of swine plague. They were present in 
great numl)ers in all the caseous noiles. In sfze they corresponded 
with the younger generations which follow the rapid development of 
these organisms. In the necrotic caseous tissue, therefore, they 
developed in the same manner as outside the body under artificial 
conditions.'' Ibid., pp. 408-9. 

Cultures were made from this material, and apparently the germs 
found as in former cases. 

Such chronic cases as the above would be hard to find in this pait 
of the United States, where such swine would be sn^.n burned up, be- 
fore any one had an opportunity to examine thciix. I will also say 
that tul)erculosis in swine is an unknown disease among the hogs of 
our western states, and is probably not a natural disease among these 
animals, as my observations in our eastern states have shown me that 
only swine getting the offal from beef slaughter houses, or dairy 
refuse, are afflicted w^ith tuberculosis. Caseous processes in the lungs 
seem to be the natural product in swine, however, on severe and pro- 
longed irritation of the parenchymatous tissue of the lungs. 
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T,ESIOXS DESCRIBED BY BOLOFP* SHOW THAT THE OENUIXE BWINB 
PLAGUE EXISTa IN GEHMASY, AND, TAKEN" IN CONNECTIOH 
WITH THOSE DESCRIBED IN THE SECOND SECTION OP SCHUTZ'S 
WORK, COMPLETE THE FULL PICTURE OF THE DISEASE. 

" SCROFULO08-CA9EOre-ENTERITI9, 

"This chronic enteritis, or inflammation of the intestines, makes 
itself manifest in that young swine wbieh have been perfectly well 
since their birth, and presented a fat and rotund form, gradually b^in 
to emaciate ; tlie skin becomes pale and uncleanly, and the apjietite 
diminishes. To these phenomena diarrlioja sets in, being at first mod- 
erate, bat gradually increasing in intensity; the discharges are very 
offensive. During tlie last weeks of life the animals become exceed- 
ingly emaeiateil, the back arched and backbone prominent, flanks 
fallen in, and abdomen tucked up, in its posterior parts, but peudu- 
lentin its lower parts, though not so mucb so as when ascites is pres- 
ent. The conjunctivEe are pale, the eyes sunken, heartbeats weak and 
accelerated. The appetite for solid food disup^iears, while the thirst 
increases." 

The professional reader, as well as swine breeder, who is acquainted 
with our swine plague, can easily see that the greater part of the 
above description applies very well to their experiences in tliat disease, 
but not nearly so much as that which follows: 

" More exact examination of the abdomen, especially by pressure 
from the hands of the observer, allows one to feel the intestines, 
tliroiigh the emaciated walls, which present themselves to the touch 
as a thick, dense mass, the individual convolutions not being discerni- 
ble. The entire convolution of the large intestine is more like a 
large tumor, of about the size of two fists, its surface being marked by 
nodular or swollen irregularities. The examined animals frequeiitly 
show pain on pressure." 



violent, death results in the course 



In cases where the diarrhce 
of a few days. 

" KECROSCOPICAL OBSERVATIONS. 

" The first thing that strikes the eye of the observer is the d^ree 
of emaciation and decrease in the amount of blood which the subject 
presents. 

" The contents of the stomach are, in general, almost fluid in char- 
acter. Many cases do not present any pathological disturbances in 
the stomach ; in others the serosa of the great curvature presents 
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spots of diffuse redness, which correspond to dark or brown-red spots 
of irregular form in the mucosa of that organ, in which still smaller 
extravasations may be distinguished. The reddened portions of the 
mucosa are somewhat swollen, and often finely granulated super- 
ficially. Upon most of these places may be seen a pseudo-mem- 
braneous covering, which on removal shows the underlying mucosa 
to be filled with small petechial extravasations. 

" The mucosa of the duodenum is generally swollen, reddened, and 
uneven in the vicinity of the pylorus ; that of the posterior portion 
and the balance of the small intestine is not so much swollen, but is 
full of small hemorrhagic centers, although of a general leaden-grey 
color. Other changes of importance are seldom met with in the 
small intestines. In seldom cases, however, when the ileo-csecal 
valve is very severely diseased, the long Peyer's plaques in the vicin- 
ity are found swollen and the seat of small, round ulcerations. 

" The mesenterial lymph-glands are more or less swollen, and 
generally (? B.) contain centers of chwsy degeneration. 

" The pathological changes in the large intestines are, in all cases, 
very striking." 

Roloff 's description of them is, indeed, so striking, that I desire to 
call the most exact attention to them. 
He proceeds as follows : 

" The large intestines form a thick, dense packet, the single convo- 
lutions being united together as a conglomerate mass, the surface 
showing the regular markings of the individual folds more or less 
distinctly. Upon the surface of the individual convolutes are to be 
seen flat protuberances, some of which are roundish, while others are 

Suite oval, varying in size from a five-cent piece to a quarter of a 
ollar ; these neoplasmata are surrounded by a slight ring of indu- 
rated tissue ; upon these protuberances are also to be seen still smaller 
vesicular projections, varying in size from that of the head of a pin 
to that of a pea, or numerous small, less prominent, clouded points. 
Between the intestinal convolutions may be seen the swollen lymph- 
glands, which present an uneven surface to the eye of the observer. 
The external surface of the intestines show, on many convolutions 
large, brownish spots, in which may be sjeen many small vessels which 
are distended in many places along their course, and are marked by 
numerous extravasations of varying extension. Other portions of the 
serosa present spots of diffuse redness, while others present a yellowish- 
red shade, the balance of the covering being quite pale. The serosa 
retains its normal lustre upon the slight reddish and pale portions 
while it is clouded over the brown-red spots. 

" By means of touch it is very easy to see that the increase in volume 
of the intestine is caused by a thickening of its walls, which at the same 
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time gives to them a eertuiu degree of inelasticity. These conditions 
are most marked in the reddened portions. The secondary, flattish 
protuberances also feel dense, while the vesicular eruptions upon them 
fluctuate distinctly on pressure. The individual convolutious may 
be easily separated, as the mesentery uniting them is very friable. 
Between the convolutions in the markedly hyperffiraic connective tis- 
sue are to be found the much hypertrophied lymph -glands, many of 
■which have a medullary character while others have undergone case- 
ous degeneratiira. 

"The contents of the lai^e intestine is, in general, represented by 
a small quantity of evil smelling, pultaceous or fluid stuff which is 
mixed with materials of a firmer consistency and is of a dirty, green- 
ish or brownish color. 

" The ileo-cffical valve projects intfl the lumen of the cajcnm as a 
long, dense, cylindrical body ; its surface is of a leaden-grey color 
and disturbed by numerous openings of the size of a pin's head; its 
free extremity is marked by ulcerations which give it a very irregular 
appearance. The mucosa of the caecum, in the vicinity of this valve, 
as well as along the colon, presents a very irregular surface, aud is full 
of pat^^es of a greyish-black color, and full of clefts which interrupt 
the continuity of its surface ; between these greyish-black patches the 
mucosa is clouded, of a leaden color, its surface being also very un- 
■even, while in other places it remains smooth aud retains its normal 
lustre, but has a sort of granulated appearance. The round or oval 
neoplasms, previously alluded to, present a center having either a grey- 
ish-black or quite black color, their surface being clefted and irregular, 
whik their _.ci'ipheries are less dark, being of a dead grey color, the 
■elefta and irregularities being less and less marked as one approaches 
the outside limits of these projections, until on their extreme limits 
they present a finely granulated appearance. The thickness of these 
objects increases from their peripheries towards the center. The 
-clefted tissue is dry and fi-iable in the center, but becomes more moist 
and consistent towards their circumferences, but still wants the tenac- 
ity of the normal mucosa. Sometimes we find clusters of these objects 
Jying in close apposition to one another, or they become confluent, 
forming a mass lying either transverse or longitudinal to thecoui'se of 
the intestine. It is always easy to be seen that these spots are formed 
by the confluence of several of these round neoplasms, while their 
centers are marked by the darker and more clefted jwrtions of the 
mass, or marked by loss of substance in the mucosa where desqua- 
mation has taken place. The seat of these changes corresponds 
exactly to the circumscribed and indurated portions of the serosa, 
previously described, which bear direct relation to the degree of dis- 
turbance which the inside of the intestine has undergone. 

"AH those places in the interior of the intestine which have the 



214 Swine Plague — 

above described clefted and granular appearance are surrounded by a 
wall-like elevation of the mucosa, which, in general, has the width 
of one's little finger. Between this wall and the neoplasm is to be 
seen a slight furrow encircling the same. Where two of these objects 
lie in close apposition, or any portion of them approach each other, 
this wall-like elevation of the mucosa is pushed in between them. 
These wall-like separations are either of a pale grey or yellowish-grey 
color, or else reddish ; directly under their surface run a large number 
of distended blood-vessels, which have given rise to numerous extrav- 
asations ; these surrounding tissues, again, are frequently of a very 
dark, bluish-red color. They feel tolerably hard^ but are much less 
consistent than the normal mucosa. 

" Between these changes one sees places of more or less extent 
where the walls have retained their normal thickness and have a deli- 
cate slate color. As a rule, one finds the solitary follicles much swol- 
len in these parts. The pathological changes in the colon, while of 
the same nature, are generally less extensive than in the csBCum. In 
many plac^es the villi, between these neoplasms, are of a blackish 
color, while in others the continuity of the mucosa has been inter- 
rupted by the breaking away of its substance. The pathological 
changes become less and less as one approaches the posterior end of 
the colon, although they frequently extend into the anterior portign 
of the rectum. The posterior part of this intestine is generally free 
from pathological changes other than an intensely swollen condition 
of the solitary follicles." 

So much for Roloff 's "chronic caseous enteritis." To the compe- 
tent professional it must certainly appear as a very complete descrip- 
tion of the gross lesions met with more or less frequently and looked 
upon as pathognomonic — characteristic — of our American swine 
plague. In fact, I challenge any one to show so complete and exact a 
description of those lesions in the publications of any American ob- 
server. 

On plates IV. and V. will be found illustrations of the csecum 
and colon of a hog, the autopsy of which has already been recorded, but 
a portion of which is here reproduced for the convenience of the 
reader in comparison. 

This hog died in an outbreak of swine plague, Lincoln, NeK, 
October, 1886, from \Vhich I made a large numl)er of autopsies and 
experiments. 

Middle sized, black and white pig. No discoloration of cutis. 
Lymph-glands all swollen, and many of them a diffuse, dark, blue- 
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red color, others somewhat mottled in appearance. About one quart 
of a dark red fluid in abdominal cavity. Peritoneum covered with 
dark red spots of varying dimensions. The outside of the large intes- 
tine was of a dull grey color, clouded, swollen, and covered with a thick, 
viscid mass containing many flocculi. The mesentery itself was also 
swollen, its vessels being distended with a dark red fluid, and its surface 
covered with the same material. Several masses of a gelatinous charac- 
ter, having the color of Canada balsam, floated about in the abdominal 
effusion. The large intestine was attaqhed loosely to the abdominal 
wall at three different points. These places were marked by being in- 
durated and hard, their limits being sharply defined, and the vessels in 
the serosa over them being much more plain to be seen than in their 
immediate vicinity. The outside of the small intestine was of a dull 
greyish color. 

Contents of large intestine serai-fluid. Mucosa somewhat swollen, 
and of a dull leaden color, and covered with a viscid adhesive coating. 

Ileo-csecal valve intensely swollen, indurated, and elongated, ex- 
tending one and a half inches into the cavity of the intestine. Around 
its base, and extending for about two inches in all directions, was a 
pseudo-membraneous material of a coal-black color on its surface. The 
underlying tissues were indurated even to the serosa. The mass on 
top was dry and friable, but as one got deeper into it became more 
yellowish-grey, until it became little more than grey, anaemic, cicatri- 
cial tissue. About four inches from this enormously enlarged valve 
were four large, round, sharply outlined indurations, the centers of 
which were infundibuliform (that is, pitted) and of a black color. 
This center was surrounded by a mass, the surface of which grew 
lighter in color as it approached the outside limits. This mass was 
arranged in concentric layers, which gave to the whole surface of the 
productions a clefted appearance. These objects extended about one- 
quarter of an inch above the general level of the inside of the intes- 
tine. A patch of the same character, formed by the union of several 
similar objects, was situated about four inches deeper down the gut, 
and numerous isolated productions of similar character were distrib- 
uted through the colon and a portion of the rectum. 

Thoracic cavity: 

Both sides contained a reddish-yellow fluid, in which floated masses 
of a honey-colored, gelatinous material. Lungs adherent, both sides ; 
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anterior portion of both lungs solidified, oetlematous; caseous broncho- 
pneumonia, with formulation of cavities. 

It will not do for Salmon to tell me, as he has the public, that: 

"Our (his) investigations have shown the existence of another bac- 
terial disease in swine, which may be associated with hog cholera in 
the same herd and in the same animal/' 

IFor I shall defy him and his tools by pronoun^jing that assertion 
unqualifiedly false. 

It will not do for him to- call on Schiitz to support him in his 
endeavors to swindle the American public by forging a description of 
bacteria, which do not and never have existed except in the clouded 
intellects of the bureau of animal industry, for Schutz himself gives 
evidence that they J^robably belong to the true swine plague in Ger- 
many, and I have tried to show that Schutz has already described the 
balance of the lesions. 

He says : 

"In anticipation of^ future remarks, I will draw attention to a dis- 
ease of swine described by RolofiF under the name of " Kasigen Dar- 
mentzundung,'' which he (RolofiF) looked upon as a form of tubercu- 
losis, but which, with the greatest probability, should l)elong in the 
group of diseases caused by the oval bacteria. Thereby we must not 
leave out of consideration the fact that the intestinal wall can be 
affected from the circulation, and consequently that the caseous con- 
dition of the intestines need not necessarily be attributed to the pres- 
ence of the bacteria in the intestinal canal." pp. 412, 413, Arbeiten 
a. a. Kals. Gesundheitsamte, 1886. 

With this we close our discussion of the swine plagues of Germany, 
and feel very strongly convinced tliat future investigation will de- 
monstrate that the Germans are even more blessed with porcine pests 
than w^e are, having three, though tlie three together do not do as 
much damage as our one, from the fact that the chfinces for land in- 
fection (Mr. Salmon !), or better, exposure upon infected lands, is less 
in Germany than here in America, on account of the half-open pens 
and yards of the West, and hence extension over the country is less 
restricted also. 

These three German swine pests are : 

1. Rouget, or erysipelas, limited to swine, according to the litera- 
ture. 
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2. " Wild-seucbe" (Loeffler-Schiitz "Scliweineseuche''), infects 
deer, cattle, and swine. 

3. Swine plague, limited to swine, and, as far as the literature is 
concerned, is made up of Schiitz's "infectious pneumonia/' and Roloff's 
caseous enteritis. 

The burden of evidence to the contrary now rests upon the German 
investigators to furnish. 

Swine Plague in Sweden and Denmark.* 

"A very malignant and infectious disease has prevailed among the 
swine of Sweden and Denmark since last fall (1887).'' — Selander. 

Prof. Bang, of the Veterinary School at Copenhagen, gives the only 
accessible (to me) description of the disease in hogs, and unfortunately 
that is very imperfect, and hence unsatisfactory. He says (Wochen- 
schrift, 1887) : 

"This pest is neither identical with the disease known as ^Roth- 
lauP nor with the ^ Schweineseuche ' of Germany, but more like the 
American hog cholera or the swine plague of England." [Which, as 
has been shown, are one and the same disease; that is, using the term 
" hog cholera " in its generally accepted sense. — B.] 

Bang continues : 

"Young animals are the most frequently infected, and succumb tiie 
easiest to the disease. The diseased animals become weak, somnolent, 
and frequently stupid, and can only be moved with difficulty. The 
temperature is increased to 41° C. Appetite ceases; the alvine dis- 
charges are at first retarded, but soon become catarrhal and very fluid, 
having a very disagreeable odor, and are sometimes mixed with blood. 
The eyes are dull, the lids being frequently agglutinated together by 
a dirty secretion. The respiration is difficult, and voice hoarse. Tiie 
animals become much emaciated durino; the course of the disease; thev 
also become very weak, especially in the posterior extremities; many 
have more or less redness of the ears, limbs, and abdomen. Tiie tonsils 
are often the seat of diphtheritic complications, if the mouth is sub- 
jected to an examination. On autopsical examination the contents of 
the large intestine are generally found to be thin and of an offi^^nsive 
odor; the mucosa is inflamed or swollen, reddened, and covered with 
a greyish-yellow coating." 

Dr. Selander, " Ueber die Bakterien der Schweinepest." Centraiblatt fur Bakterlogie und 
Parasitenkunde," Vol. III., p. 361, 1888, and Wochenschrift fur Tliierheilkunde, 1887, p. 453, and 
1888, p. 78. 
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The identical resemblance to many cases of American swine plagne 
is so easily to be seen that an ordinary breeder would recognize the 
diseases to be the same, yet it is to l)e regretted that the autopsy notes 
are so meagre, for they show an insufficient knowledge of the disease 
in its ramified representations. 

What kind of a micro-organism have they found in this disease? 

We will now turn again to Selander, who says: 

"As this (Swedish) disease has been thought to be identical with 
the German ^ Schweineseuche,' and the German government quaran- 
tined against swine from Sweden and Denmark, Dr. Bang went to 
Berlin to see if he could not get it raised. He took cultures of the 
micro-organism of the swine pest (Swedish) with him, in order to 
show the identity of the two diseases. These cultures were turned 
over to me. On my return to Sweden I have convinced myself that 
the Swedish swine pest is caused by bacteria which are identical with 
those taken to Berlin by Bang, but have nothing to do with those of 
the German Schweineseuche." 

Now how about these bacteria? 

" When inoculated in gelatine they develop punctiform colonies in 
the course of two or three days ; they develop slowly, the growth ex- 
tending but slightly above the surface of the gelatine, which they do 
not cause to become fluid . * * * they grow upon po- 
tatoes, and have motion ; in gelatine cultures they vary from a some- 
what bacillary to almost a coccus form. In the tissues they always 
have the form of bacilli. (! ? — B.) They are difficult to color with 
the ordinary aniline, and often have a spore-like, clear space in the 
center of their bodies, but do not develop spores. They color best in 
alkaline methyl blue solution, carbolized fuchsine solution, and by 
Kuhne's method.'' pp. 362-3. 

The above are the essentials of Selander's description, which, mea- 
gre as it is, is sufficient to show its exact correspondence with the germ 
described by me in former pages. More experience will show Selander 
that these organisms develop in the same manner as they do in fluid 
cultures, showing their ovoid, belted, or elongated, belted, or ovoid^ 
coccoid forms in tissues which offer little resistance, but that they de- 
velop not only in a seeming rod form, but also in long threads, when 
in delicate capillaries, running between more or less consistent tissues^ 
but even here the uncolored middle space may be distinctly seen if the 
tinction and after treatment have been proper and one knows how to 
see them. It would have ^ been well if Selander had told us how 
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these oi^nisms differ from the Loeffler microbe when stich difference 
is so marked as to justify him in saying, that they "have nothing to 
do with the organisms of the German Schweineseuche." That the 
inicrobes of " Wild-seiiche" — the Loeffler disease — do grow upon po- 
tatoes, is assured by botli Hueppe and Kitt, and that those of the 
American swine plague will, also, is assured by my never having 
failed in making them, and that the Cornil-Chantemesse disease is the 
same as the American is shown by their report, as well as tiiat their 
oi^nism also grows upon potatoes, which is again tlie case with tiiat 
of Reitsch and his confreres, who also describe the same disease, bo 
far as one can judge from their report;* and as I have shown that 
Schiitz also had to do with the same disease, we may feel assured that 
that organism will also grow upon potatoes. As to the motility ques- 
tion, as I have sliown elsewhere, the dispute lies upou what may be 
looked upon as independent niovemeut, " Selbstaudige Eewegung," and 
not as to whether IJiey move or not. That tliese germs move, and 
that it is not the "Brownian movement," is, to my mind, clear. 

Ab to growth in other directions, I can see no differentiation of suffi- 
cient value to call such in the description of Selander from that of 
Loeffler, and yet, with him, T should insist that the germs were not 
identical, because their pathogenetic results were so dissimilar. 

From the foregoing it will be readily seen that theBC Swedish and 
Danish observers are themselves of the opinion that ihe pest destroy- 
ing their hogs is identical with that of England and the United 
States, and I have conclusively shown that the two latter are one and 
the same disease, both by the lesions which occur in the diseased hogs, 
and by the germs which are to be demonstrated in tliuse same tissues. 
Furthermore, we have the evidence, given by these observers, that 
"the disease was imported into Sweden by breeding boars from Eng- 
land." Wochenscrift, 1. c. 1888, p. 78. This being so, we have the 
evidence from Klein's illustrations, Plate IL, Figs. 3, 4, and my 
own confirmatory demonstrations of the germ, that the micro-organism 
which causes the disease in Sweden and Denmark must of necessity be 
identical with that of Detmers and myself in this country, and C'ornil, 
Chantemesse, and Reitsch in France. It is to be regretted that Selan- 
der did not find opportunity to make some observations upou Schiitz'a 
infectious pneumonia, both in the laboratory and the field. 
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Swine Plague ly France. 

Ever since I began mv investigations of this disease in Nebraska I 
Have been siiq)rised that we had no account of its existence in France. 
There is no question, in my mind, that the disease has existed in 
France for centuries, but that, as in Germany, it had been confounded 
with the " Rouget," and probably looked u]X)n as a chronic or abortive 
form of that disease. The stimulus to the study of the diseases of swine, 
which was inaugurated by Schiitz, when he demonstrated that there 
was another porcine pest in Germany than the "Rothlauf" ("Rouget," 
French), probably extended to France, and we may not therefore be 
surprised at the fact of the discovery of a second porcine pest in that 
country. This discovery was made by Cornil and Chantemesse, the 
former being the most able pathologist in France. This account is to 
be found in the " Comptes RenduHy^ Dec., 1887, p. 1281, under the 
following title: '^Etiologie de la pneumouie contagieuse des porca/^ 
by MM. Cornil et Chantemesse, and is as follows: 

" There has existed in France for several years a disease of hogs 
which is contagious [! ! ? — B.] to an extreme d^ree, and which ter- 
minates in a fibrinous pneumonia [caseous ? — B.J, and generally ter- 
minates fatally. The malady has not (previously) been recognized, 
having been confounded with the ^^Rouget," but the system of inocu- 
lation which has l)eeu found to be advantageous in the latter has no 
value against the former disease. 

"This contagions pneumonia was first observed towards the end of 
the year 1883, in tlie herds of swine in the vicinity of Gentilly. 
Little by little the swine breeders were ruined by their losses. 
Every efert to control it seemed fruitless. The diseased animals at 
first appear weak, and seek secluded spots, where they lie down. At 
the same time a cough makes its appearance, accompanied by much 
■diiiiculty in breathing. The appetite diminishes and the animals 
become emaciated. The skin of the abdomen and inside sometimes 
assumes a reddish hue, which has been the cause of the disease having 
been mistaken for rouget. The animals lie motionless, and express pain 
if forced to move. A mucous diarrhoea is present from the begin- 
ning [! ! ? — B.], the discharges having a disagreeable odor, and some- 
times continues to the termination of the disease ; at other times the 
animals are constipated. The course of the disease extends from 
twenty to thirty days, which decidedly diiferentiates it from the 
rouget, as well as do the pulmonary complications and the character 
of the micro-organism connected w^ith it. 

*' We had previously found small bacteria in the sections of por- 
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tions of diseased kings which had been placed at oiir disposal by M. 
Megnin; when in June, 1887, a gentleman of Geiitilly b«^ed us to 
investigate ft disease from the effects of whicJi all his hogs were dying, 
and which had existed in his pens for over three years, in spite of the 
isolation of the sick animals and the cleaning and disinfection of his 
premises. [Those conditions are by no means conformable to a con- 
tagions disease, which such treatment should have entirely eradicated, 
— -B.] * * * At our request the owner killed a pig that had 
been ill for several days, and which showed in its lungs the initial 
lesions of broneho-pnenuionia. 

"Sections were made from the lungs, liver, and spleen, as well aa 
specimens prepared from the blood. In the two latter nothing waa 
fonnd. From the lungs and liver we olitaiued pure cultures, which 
presented the following characteristics : The oi^anism which dcvel- 
o^wd did not liquefy gelatine, but grew upon the surface as a trans- 
parent spot, sometimes thick, and at others spread over the surface 
of the material. They grew as milk-like colonies upon agar-agar. 
' Upon jwtatoes the colonies had a greyish color. All these cultiva- 
' tions were made up of the same microbe. It is a small, ovoid bac- 
terium, having rounded ends. It is imt motile. [1!? — B.] Two pigs 
were inoculated from pure bouillon cultures of tliis oi^nism, as well 
as some guinea-pigs, rabbits, mice, and pigeons. On July 1, 1887, 
we inoculated a pig into the substance oi the right lung, with one- 
fourth of a gramme of a fresh bouillon culture, injecting the material 
with a hypodermic syringe. July 2, the animal showed signs of 
illness, ate but little, and remained in a recumbent position. The 
temperature was 40° C, Later on the animal had the diarrliaw, 

f;rew thin, and displayed increased and difficult respiration. At the 
ocus inoenlationis rSles could be distinguished in the lungs, and as 
well as crepitations, which could not be discerned upon the other 
side. The animal died July 28, The necroscopical examination 
demonstrated tlie existence of a general broncho-pneumonia iu the 
right lung, while but a few lobulea were eomplieatetl in the left. 
The kidneys presenteed the conditions of an intense nephritis; the 
urine contained albumen, The la,rge intestine was marked by the 

{tresence of numbers of solid tumors of various dimensions. The 
ymph-glands were swollen. In the exudation from the cut surtace 
of the diseased lungs, in the lymph-glands, the liver, spleen, kidneys, 
urine, bile, and blood, were found the same mira^bes, in a pure con- 
dition, that were in the fluid used for inoculation. It was also found 
io abundance in the fieccs. The same cultures also killed rabbits, mice, 
and guinea-pigs, but were inocuous in pigeons. The microbe was 
found to be very abundant in the blood of the mice, where it api)eared 
to be somewhat larger, and shows a clear space in its center when 
I colored with methyl-blue. 
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"The lesions above described show that the contagious pneamonia 
of swine is a general infectious disease, rather than a local pulmonary 
affection. The predominance of the pulmonary lesions shows that 
the virus acts directly through the respiratory organs, but the germs 
may also gain access by the digestive tract, or by trauma in the 
skin. 

"This disease appears to be identical with that described by Schutz 
and Loeffler, in Germany, under the name of " Schweinesei. ^he," as 
well as the one descril)ed by Salmon, in America, as a new disease, (?) 
under the name of swine plague, during the last year. [The French- 
men seem to know nothing of Salmon's micrococcus and his nonde- 
script swine plague germ of 1 885.1 The German observers havedemon- 
strated the presence of the ovoid bacterium, as well as its pathogenetic 
action in certain animals. 

" In our next communication mc shall demonstrate the principal 
biological characteristics of this organism, as well as the process by 
which we have produced the attenuated virus by which immunity is 
secured." 

It will be plainly seen that the above description corresponds to 
the lesions of swine plague in this country, and not to that of 
Loeffler and Schutz, except the sec*ond series of observations of the 
latter, and then only when Roloff's observations are included, but 
what is of especial value, and to which I shall again refer, is the fact that 
though pneumonia resulted from the direct inoculation of pure cultures 
into the lung directly, that " the large intestine was marked by the 
presence of numbers of large tumors," and that the authors should 
also have found Mr. Salmon's forged germ of swine plague in such a 
case. 

A SECOND COMMUNICATION UPON SWINE PLAGUE IN FRANCE.* 

"An epidemic never before recognized broke out among the swine 
of Marseilles and its suburbs in July, 1887. The general opinion 
seems to be that it was imported from Oran by swine unloaded at this 
place on the 25th of June, the first cases in the African hogs having 
been on July 10th. AVe began our investigations the latter part of 
August. Intestinal disturbances seem to be the prevailing oomplica- 
tion. The disease, generally, terminated fatally in frcm ten to twelve 
days after the first symptons appeared ; in some cases its course ex- 
tended over but three or four days. Diarrhoea is present in some in- 
dividuals, while constipation prevails in others. Fever is not at all con- 

*L'epidemie des pores a Marseille en 1887. Note de MM. Rietsch, Jobert, e( MArtiiiaiid.— 
Cumptes Rendus, Janvier, 1888, No. 4, p. 296. 
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stant. [Sic!-B.] The animals coughed but little. Weakness of pos- 
terior parts, with wabbling gait, common. Skin marked by localized 
red patches on the body and extremities. Old hogs not so susceptible 
as younger ones. The African swine resist the disease better than 
native animals. [Sic !-B] 

" Necroscopical observations frequently show the kidneys, liver, and 
lungs to be perfectly healthy ; (a Fautopsie, il nest point rare de 
trouvers les reins, le foie, le rate, et m^me les poumons d^ippearance 
tout d fait saine.) [I do not hesitate to condemn the above assertion 
as absolutely erroneous, with regard to the kidneys and liver, and show- 
ing an equally absolute ignorance of pathological anatomy, which in 
iact characterizes this whole communication.- — B.] Spots [of what 
character?] are frequently seen upon the liver, as well as characteristic 

!how?] hemorrhagic centers upon the kidneys. When the disease has 
)een of long duration the digestive tube is the scat of serious and 
characteristic lesion^. The walls of the stomach are ulcerated and the 
small intestine is punctured (^Pintestinegrileest piquet^'), or perhaps 
spotted is meant. [Puncture of the small intestine is not a lesion of 
swine plague. — B.J The surface of the ileo-csecal valve is frequently 
ulcerated, which extends to the Peyer's plaques, which are the point of 
departure [ ! !? — B.] The caecum and colon are the frequent seat of 
ulcerations, which often have a radial character, and are of a greyish 
color and are friable ; they frequently lead to contraction of the lumen 
of the intestine. The tissues around them frequently lose their normal 
characteristics. The development of the ulcerations ia to be easily 
followed in the rectum ; the mucosa being swollen and follicles closed. 
In the cadavers of the swine examined by us, we did not find any 
trace of glandular structure at these ulcerated points, but the cav- 
ities of the follicles, or the space occupied by them, was filled with 
a white, caseous material, containing the bacilli. The muscularis is 
also somewhat complicated. Swine that have been ill some time often 
display ulcerations of the inferior surface of the tongue and the buccal 
membrane. The reaction of the stomach and intestines is always al- 
caline. Cultures from the spleen, kidneys, and liver were seldom 
followed by the development of any micro-organism. [Something 
wrong in the manipulation, as I have never failed in obtaining them 
from either of these organs, though the spleen has been invariably the 
one organ to w^liich we always turned to get cultivations. — B.] The 
pulp of these organs only gave negative results when introduced into 
the sub-cutis of mice and rabbits. [Wrong again ! — B.] More pos- 
itive results were obtained from the pulmonary tissue. Still better 
results were obtained with the mucosa of the intestines and fragments 
from the ulcerations, the same bacillus being obtained in a pure or. 
nearly pure condition. Analogous results have been produced from 
the lungs, rarely from the liver. This bacillus is motile ! ! (A ba- 
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cille n'est point immobile.) [This confirms a |>oint which I have always 
insisted upon against other European observers. — B.] Death re- 
sulted from the inoculation of pure cultivation upon mice in about 
ten days. Rabbits do not seem to be afiFected by it. [A mistake some- 
where ! ! — B.] * * The character of the cultures corresponded 
more or less to the descriptions of the micro-organism of the German 
" Schweineseuche/' as furnished by Loeffler and Schutz, as far as can 
be judged. In. some respects striking differences were observed!! 
[Why not tell what they are in a matter of such importance ! ? — B.} 
On the contrary we were struck with the similarity of the lesions with 
those described bv Salmon for the American hoc: cholera. Thanks to 
the kindness of Mr. Salmon, we were enabled to compare the two 
microbes. 

" Our examination of the same in hanging drops, gelatine cultivations 
and upon potatoes, does not permit us to identify these organisms." 

Here are several very important points for the reader to remember: 

1. The germ of these observers corresponds in many particulars, 
and especially in the lesions produced, with that of Detmers and 
myself. 

2. It did not correspond with the culture sent by Mr. Salmon as 
the germ of his hog cholera. (It would be most interesting to know 
what kind of an object Mr. S. sent over to France, and it is to be 
lamented that these observers are so wanting in going into details.) 

3. Their observation, negatively asserting that their organism 
does grow on potatoes, confirms that of Cornil and Chantemesse, which' 
in their turn confirms my own statement. 

^^ Cornil and Chantemesse have recently studied (Comptes RenduSy 
Dec, 1887. See the previous article) a contagious pneumonia of 
swine in the vicinity of Paris, as well as these outbreaks at Marseilles. 
They pronounce the disease to be the same in both cases.* They at- 
tribute the variation of the symptoms to the different ways by which 
the virus enters the animal body. We have lately ol)served a num- 
ber of cases in which pneumonia predominated in the eruption at 
Marseilles ! ! Pneumonic lesions appear to be the exception in the 
warm mouths." 

I think it has been sufficiently shown that the observations of 
Loeffler, and partially those of Schutz, can never be confirmed by re- 
lying upon the micro-morphology or biology of these germs. It is 
the result, the lesions, studied among a large numljer of swine and 

* See (Xmptet Rendut, Tome cvi.» p. 612, 1. c, where ibis assertion is agaia coofirmed. 
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extended over a large extent of territory, which can only lead to a 
positive diflFerentiation in this matter. It is for the Germans, now, to 
confirm the observations of the rest of the world as to the swine 
plague proper, and for us to see if and where we have the ** Wild- 
seuclie,'^ and not for us to go vainly hunting after bacterial points of 
identification and constantly neglecting to appreciate equally trust- 
worthy points, the clinical and patho-auatomical. 
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SALMON^S "HOG CHOLERA/^ 

Are there Two Swine Plagues Known in the United States 

AT Present? 

It would seem as if it were superfluous and almost an imposition 
upon the reader to revert to this question again^ but the latest com- 
munication from Mr. Salmon^ to which allusion has already been 
made in our consideration of the etiology of this disease^ renders it 
absolutely necessary in this place, in order that truth and right may 
prevail. Science is but the search after truth, aft^r facts, and he who 
dodges the point, or he who, through a false ambition, falsifies or en- 
deavors to mystify the public, is utterly unworthy of public confidence 
and the respect of honorable members of an honorable profession. I 
wish it to be distinctly understood that the strikingly polemic char- 
acter of this work is not for any desire for notoriety, but in order to 
place this question of the specific cause and nature of the American 
swine plague so acutely before the American live stock growers, as 
well as the scientific world, that it must receive its early and positive 
settlement, for no one more fully realizes than I do, the injury to our 
porcine interests that is constantly accruing through these contradic- 
tions between myself and the authorities at Washington. Hence, confi- 
dent in the general correctness of my own work and conclusions, and 
with no other purpose in mind than faithful service to my country, and 
sensitively jealous of my reputation as an investigator who sometime 
hoi)es to be recognized as a scientist, no other course is open to me, 
but to stand manfully by what I know to be the truth. The reader 
will certainly be just enough to observe that in quoting evidence I 
have endeavored, as far as possible, even at the risk of profuseness, to 
give the whole story and not to select passages from the works of 
others which were especially suited to support my own conclusions. 
The one thing I have sought to do is to get at the truth and place it 
honestly before the public. 
But to the question : 
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ARE THERE TWO HH'UIE PLAGUES IN THE UXITED STATES? 

At this place we shall endeavor to still further fortify our position 
that there are not, by referring especially to the lesions of the disease, 
in support of what has been previously noted, although the bacteria 
must also come again into consideratiou. 

It will be remembered that Mr. Salmon opened his latest report 
upon this subject as follows : 

" IXVESTIGATIOSS OP BWINE DISEASES. 

"In view of the results of investigations which have shown the 
existence of two distinct infectious diseases in swine, perhaps of equal 
virulence and distribution, a changein the nomenclature becomes nec- 
essary, in order to avoid any confusion in the future. Since these two 
diseases have been considered as one in the past, and the names swine 
plague and hog cholera have been applied indiscriminately, we prefer 
to retain both names, with a more restricted meaning, using the name 
hog cholera for the disease described in tlie last report as swine plague, 
which is produced by a motile bacterium, and applying the name 
swine plague to the other disease, the chief seat of which is in the 
lungs. This change is the more desirable since recent investigations 
have shown that the latter disease exists in Germany, where it is 
called swine plague (Schweineseuche)." — 1. c, 1886, p. 603. 

Under the title, "How can Hog Cholera be Prevented?" he tells ns 
exactly what he means by "hog cholera," when he says: 

"Of this disease, the only reliable diagnostic lesion is ulceration of 



the large intestine, or the presence of the bacterium i 
infected aninjal." — I. c, p. 654. 



the body of the 



I pronounce that whole assertion as unequivocally false, and ara 
willing that my scientific reputation sliall stand upon the results in 
ihe future. 

Again, Mr. Salmon says: 

"Our investigations have already shown the existence of another 
Iracterial disease in swine, which may even be aasociated with hog 
cholera in the same herd and iu the same animal. From the present 
stand-point of our information it would be presumably absurd to rely 
upon poet^iortem examinations in ditferent parts of the country with- 
out at the same time making bacteriological investigations, in order to 
decide the nature of a certain class of symptoms and lesions. We 
^L tave, almost invariably found severe intestinal lesions in hog cholera, 
^K producing ulceration and often complete death of the mucous mem- 
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brane of the large intestine, involving in the severest cases u simila 
destruction of the mucous membran»of the ileutu, 

"In hog cholera, lung lesions are quite secondary, and only rarely 
seen. In the severest hemorrhagic type of the disease we have 
almost always olwerved hemorrhagic foci scattered through the lung 
tissue, but these were no more numerous or more extensive than the 
extravasations foiuid iu most of the other viscera. It is quite easy 
to believe that such cases surviving the first severe attack may develop 
a pneumonia by tlie gradual extension and confluence of the separate 
foci. In all cases where the causation of such lesions is a matter of 
doubt bacteriological investigation must noiv decide." U. S. Agri- 
cultural Report, 1886, p. 68. 

Wherever one fonches the statements of this author we always fall 
upon the most absurd contradictions. Above he has told us that, 
"the only reliable diagnostic lesion is ulceration of the intestines." 
We should be able to rely upon such a statement, but when we read 
the second quotation we find Mr, Salmon saying : " We have almost 
invariably found severe intestinal lesions in hog cholera producing 
ulceration," while in the nest passage he tells about "lung lesions," 
and we shall show that he describes " lung lesions," and produces them 
by inoculation as frequently as he does "the only reliable diagnostic 
lesion, ulceration of the intestines." As to his microbe, I deny its 
existence in any known disease of American swine, in toto. 

Will the reader have the kindness to most carefully compare the 
following quotations from Mr. Salmon's latest communication with 
the previous ones : 

"Ulcers of the large intestine were found in 36 ont of 49 cases, or 
about 75 per cent. They vary from very slight to very severe and 
extensive lesions, involving in a small number nearly the whole of 
the membrane of the ciecum and colon. In a few cases the lesion was 
not limited to the mucous membrane, but extended into the muscular 
wall, producing considerable local inflammation aud thickening of 
the serous membrane. In rare cases necrosis and cellular infiltration 
had made the intestinal wall so friable that it broke when handled. 
In five cases the lower ilium was ulcerated, but the ulcers seemed to 
have no relation to Peyer's patches. The age of the ulcers caunot be 
determined, as the process of necrosis and ulceration seems to vary a 
great deal in rapidity. We have frequently found a combination of 
old ulcers with hemorrhagic lesions. These would appear to resemble 
the condition found in chronic pleuro-pneumonia, where we find a 
^st and at the same time a fresh infiammation of the lung tissue. 
What conclusion is the pathologist to draw from this condition? Is 
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it the result of an increase of virulence of tlie bacteria which have 
been preserved so that they are able to penetrate and multiply in the 
tissues which have previously resisted them, or is it simply the resnlt 
of an extension of the bacteria, which have not incrcaaed in viru- 
lence, but whioh have been limited to the affected part of an organ? 
The answer to these questions must have great influence on our 
views of the preservation of virus and the sudden appearance of vir- 
ulent epizootics which apparently have their starting point in mild 
chronic cases. 

"Peritonitis, pleuritis, and pericarditis are not uncommon compli- 
cations usually acc«nipanying old ulcers. These are possibly caused 
by septic bacteria gaining entrance through the uloers. M'e have de- 
monstrated that cocci closely rosemhling those of suppuration, and 
various other microbes, are usually found in the peritoneal cavities in 
chronic cases, 

"The lesions found in the lungs on pogi-moj-fem examination were 
either simple collapse or lobular brouclio-pneumonia, which apparently 
followed It. In about fifteen per cent of the animals examined one 
of the smaller ventral lobes was airless throughout and moderately 
enlarged. Viewed from the surface the diseased lobe is bright red, 
dotted with minute, pale, grayish and yellow points of a difliised, 
hazy outline, eacii not more than one millimeter in diameter. They 
are usually ranged in groups of four, and represent the ultimate air- 
cells filled with cellular exudate. The lai^r bronchi are also 
occluded. Microsfopic sections reveal a broncho-pneumonia. The 
process seems to be accompanied with very little inflammation. The 
desquamation and proliferation go on in the alveoli and smallest air 
tubes until fhey are occluded by the casts. Of the forty-nine animals 
of the herd mentioned, seventeen were found with collapse and eight 
with broncho-pneumonia. In this outbreak, then, more than one-half 
of the animals had some defect of the lungs," Am. Vit. Review, 
April, 1S88, pp. 8, i», 

" SeveJity-five per cent " of " ulcers in the lai^e intestine" cannot, 
then, be considered as "the only reliable diagnostic lesion," when we 
find also that "of forty-nine animals seventeen were found with col- 
li^ise and eight with broncho-pneumonia, "and more than half of the 
animals had some defect of the lungs." 

"Microscopical specimens revealed a broncho-pneumonia"! 

Whoever heai-d of any competent pat ho-anato mist having to resort 
to a microscope to diagnose " broncho- pneumonia?" 

Truer evidence of bureaucratic-Wash ingtonian myopia could not 
be desired. 

We have, however, stime more evidence of the same kind. It is as 
£>Ucws: 
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"There is an idea among some investigators that the lung lesions of 
infectious pneumonia or swine plague and the bowel lesions of hog 
cholera are produced by the same bacteria, and that the seat of the 
disease depends entirely upon the organ through which the germ is 
introduced ibto the body. To illustrate this matter we have injected 
the germs of hog cholera directly into the lung tissue, but we have 
not produced hepatization by such inoculations. Either the germ is 
diffused through the body, producing lesions of the spleen, lymphatics,, 
and intestines, or the animals recover. We have found, however, that 
in the lung lesions accompanying hog cholera there are a much greater 
number of germs than in the healthy portions of the lungs. It is 
evident, therefore, that in these collapsed portions the germs find favor- 
able conditions for their multiplication, and it is not unlikely that the- 
collapse develops into broncho-pneumonia because of their multiplica- 
tion. To determine whether the microbe of contagious pneumonia 
was present in the affected portions of the lungs from animals affected 
with hog cholera, sixteen rabbits were inoculated from the same num- 
ber of lungs. Of these, eight lungs were affected with simple col- 
lapse and eight with broncho-pneumonia. Of these sixteen rabbits,, 
four survived and the remainder died of hog cholera. The germ of 
contagious pneumonia or swine plague evidently was not present in 
any one of these cases.'' 1. c, p. 10. 

Will Mr. Salmon have the kindness to equalize the above contra- 
dictions? 

1st. He tells us that, "we have not produced hepatization by such 
inoculations." 

2d. That "in the lung lesions accompanying hog cholera there am 
a much greater number of germs than in the healthy portions of the 
lungs," and " that it is not unlikely that the collapse develops inta 
broncho-pneumonia because of their multiplication." 

Mr. Salmon, what is " broncho-pneumonia," but localized 'hepatiza- 
tion? 

You tell us that " sixteen rabbits were inoculated from the same 
number of lungs," and that of these, " eight lungs were affected with 
simple collapse and eight with broncho-pneumonia ;" that is, localized 
hepatization. 

You also tell us that these sixteen rabbits were inoculated with, or 
from, "affected portions of the lungs from animals affected with hog 
cholera," and then, again, say, "the germ of contagious pneumonia, 
or swine plague, was not present in any of these cases." 

Mr. Salmon, what germ then caused " the affected portions of the 
lungs of animals affected with hog cholera?" 
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What germ caused the "eight cases of broncho-pneumonia" in your 
rabbits ? 

"Evidently" the germ of "hog cholera" must have been present * 
in these cases. "Evidently" it must have caused the "affected por- 
tions of the lungs" in the first case, and in the "eight (rabbits) with 
broncho-pneumonia" in the second. " Evidently" it causes "hepati- 
zation." What, then, in the name of common sense, is the difference 
in its action from the swine plague germ ? 

Again, Mr, Salmon, you tell us that "sixteen rabbits were inocu- 
lated," and that of these, " eight lungs were affected with simple col • 
lapse, and eight with broncho-pneumonia." 

Eight and eight make sixteen, do they not? 

Then how in the name of common sense and mathematical exact- 
ness could you have told your very intelligent audience that, "of 
these sixteen rabbits, four survived and the remainder died of hog 
cholera," when you had previously said that, "of these (sixteen) 
eight lungs were affected with collapse and eight with broncho-pneii- 
monia"? 

How did you find that out? 

How did you discover that the germ of contagious pneumonia or 
swine plague evidently was not present in the " four survived " rab- 
bits? 

Do please answer, Mr. Salmon, 

Did you guess at it? 

Somehow, we have learned, or perhaps have been taught, that the ba- 
sis of such a statement as the above could not be truly ascertained except 
by necroscopical examination, and unless we are very ignorant, such 
knowledge can only be gained by examining dead animals. Then 
please tell the world how "four" could have "survived," and the 
"remainder have died of hog cholera," when, according to your own 
statement, the whole sixteen must have died of something. 

It will be shown that Prof. Wm. Welch, pathologist of the Johns 
Hopkins University, also found the same ovoid, belted germ, or, as 
he says, one like the Loeffler-Schutz organism, in a local outbreak of 
swine plague near Baltimore. 

This comes very near home, Mr. Salmon ! 

But the reader will also observe that Mr. Salmon admits that pneu- 
monia does occur in his "hog cliolcra," in the passage where he says: 
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'* It is quite easy to believe that such ca-ses surviving the first severe 
attack may develop a pneumonia by the gradual extension and con- 
fluence of the separate foci ; " 

which, as has been shown, is just what takes place in swine plague; 
but not always by the "confluence of the foci," the pneumonia being 
invariably either a secondary or concomitant complication with the 
blood poisoning, and deiiendent upon the atrium by which the inficiens 
gains entrance to the infected animal, or upon the vinilenoe of the 
germs and the eflect of the septicsemia upon the circulation. 

What then has Mr. Salmon left to stand upon? 

Nothing but the germ of his own creation I 

Let us now again recall that wonderfully conclusive and not to be 
contradicted testimonv of Cornil and Chantemesse : 

'^On July 1, 1887, we (they) inoculated a pig into the snbetance of 
the right lung, with one-fourth of a drachm oi a fresh bonillon cul- 
ture. [It will be rememl)ered that we have already shown that the 
micro-organism discovered by these observers was identical with our 
own, even to growing on jwtatoes.] July 2d the animal showed 
signs of illness. * * * Later on it had diarrhoea^ grew 
thin, etc. * * * Died July 28th. The necniseopical 

examination demonstrated the existence of a general broncho-pneu- 
monia. » * » fljp large intestine was marked by tlie 
presence of numlx^rs of solid tumors of various dimensions. * 

* * In the exudation from the cut surface of the diseased 
lungs, in the lymph-glands, the liver, the spleen, the kidneys, the 
urine, and the bloixl, were found the same niicn.ibes. in a pure condi- 
tion, that were in the Huid used for inoculation." 

What testimonv could l^e more occlusive? Even Mr. Salmon, in 
the address noticed, ci*etlits M. Cornil as an undoubted anthoritv 
when he quotes him to show that his (Salmon's) "hog diolera mi- 
crol>e'' had not l)een found in their work in France. 

Will Mr. Salmon pK'ase tell the si^ientifie world why, as an honest 
investigator should, he did not alr»o tell tln>se }»>r deluded veterinarv 
colloairues of his of the al>ove testimonv of Cornil against himself? 

He dare not ! He knew full well that he was posing as an impos- 
tor before a Ixxly ot half e^lucatetl men utterly incapable of giving 
judgment upon his ;issertions. 

When he quottJ M. Rietsoh and his colleaffues. of Marseilles, as 
unable to tind that same H. C. imji^'sition of his, why did he not also 
quote what tlioy >ii:d aKnit his miorolH;. viz.:? 
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^^Our examination of the same, in hanging drops, gelatine cultiva- 
tions, and upon potatoes, do not permit us to identify the organism'^ 
with that discovered by them, which ** corresponds more or less with 
that of Schiitz and Loeffler;" nor does Mr. Salmon tells us that 
these observers also said that, *Sve have lately observed a number of 
€ases in which pneumonia predominated in the eruption at Mar- 
seilles," although they also observed that, "when the disease has 
been of long duration the digestive tube is the seat of serious and 
characteristic lesions." 

We have already shown that it was only when the work of Pro- 
fessor Schiitz and myself had demonstrated Mr. Salmon's "micro- 
coccus" (1880 to 1885) to have been the creation of a diseased 
imagination, that he manufactured this nondescript as the cause of 
swine plague, and when he found that he could not upset my work, 
and in order to try and save his reputation, that he created a new dis- 
ease, "hog cholera," for that nondescript, in 1886. 

We have also shown that, up to 1886, Mr. Salmon knew of but 
one swine plague in this country. We must be pardoned for again 
•calling attention to that testimony. This nail of truth must be driven 
home and clinched once for all. 

In 1878 Mr. Salmon said: 

"We may estimate the loss (of swine) in the entire state (North 
Carolina) at about 260,000, for the year ending April 1, 1878. 

* * In each of the counties named a considerable number of 
herds were visited and examined, and without exception the living 
animals presented similar symptoms and the dead ones showed similar 
•changes in the different organs of the body. Slight variations, were 
of course observed, as is always the case in any disease, but these 
were as great between individuals of the same herd, sick at the same 
time, as between different herds, even in different counties. And, 
what is of great importance, I did not find a single case in which it 
could possibly be supposed tliat death resulted from a local disease (! !) 
but in every case a variety of organs, belonging to a different appa- 
ratus, were found diseased; the blood oflen showed marked changes; 
there was extravasations in various parts of the body, and always 
inflammation of the lungs and large intestines; generally, also, of the 
heart, and oflen of the eyes; the skin, too, was plainly affected, and 
the temperature was found to be increased before any otiier symptoms 
of disease were found to be present. 

"Considering all these facts, there can be no doubt that these animals 
all died of a general disease, a disease not caused by changes in any sin- 
gle organ, a disease which caused the various organic changes ob- 
served." U. S. Ag. Report, 1878, p. 435. 
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"In every case the eolon and ca?cuni were plainly affected, reddened 
externally, and internally showin;; chanires, varying from a simple 
coloration to inflammation a!ul ^re:it thickening; in some cases tliey 
were studded with petechite, while in others there were none; ulcers 
of various sizes were frcKjuently i'onnd, and also thickened, fibrous, 
concentric patches. 

"The cavity of the thorax, in every case, contained a considerable 
quantity of turbid, bloody liquid. Tlic pleurae were generally 
thiekeued and covered with false membranes ; the lungs were con- 
stantly found inflamed, occasionally in a few small spots only, but 
generally the greater })art of the lung tissue was involved/' U. S. 
Ag. Report, 1883, p. 437. 



a 



NATURE OF THE DISEASE. 



" Is the affection a general or local one? In other words 'does the 
disease originate from functional or organic disorder of any particular 
organ, or apparatus, or are the anatomical lesions developed second-- 
arily, as the consequence of a general infection? 

" This question, as regards the disease under consideration^ can now 
be answered in a definite and scientific manner. (! ! !) 

"Indeed, w^hen we consider that the first symptoms, and the one 
preceding all others by several days at least, is an increase in tem- 
perature ; that when localized a great variety of organs belonging to 
different systems and apparatus are involved; the lungs, pleurae, 
bronchial tubes, heart, liver, stomach, intestines, spleen, kidneys, 
bladder, and skin ; that there are considerable changes in the blood, 
as shown by imperiiect coagulation, solution of the coloring matters, 
and blood extravasation; there can scarcely remain a shadow of 
doubt that the trouble is not a local, but a geneial one." U. S. Agri- 
cultural Report, 1878, p. 439. 

I wish now to call attention to some Evidence quoted from Mr. 
Salmon's experiments, given in his report of 1885, when he described 
his "hog cholera '' germ of 1886 as the one specific microbe of 
swine plague. I shall show that he then produced pneumonia as fre- 
quently as intestinal lesions, and that he then thought both belonged 
to the picture of one and the same disease. 

He says : 

"The second pig (No. 112) inoculated with the same culture (the 
germ of hog cholera, which does not cause pneumonia, but does cause 
intestinal Jesions in 1886) died in the morning of December 12th» 

* * * The spleen was enlarged. * * * Qn 
the surface of the lungs numerous dark red spots corresponding to 
hepatized lobules. Tlie:jc were found throughout the lung tissue. 
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" The large intestine was generally congested and covered with dark 
red points. No ulceration," U. S. Ag. Report, 1885, p. 203. 

"No ulceration"! 

"There was a moderate quantity of watery serum in both pleural 
sacks. The lungs were normal, with the exception iSf a small anterior 
lobe on each side, which was hepatized. Very severe lesions were 
found in the intt-stiual tract. This was evidently a very severe case 
of swine plague." Ibid., p. 195. 

Lung disease again ! 

"On Dec. 5th, two pigs were inoculated (Nos. 121, 140) witJi a 
pure liquid culture. No. 121 died on the morniug of Dec. 12th. In 
this case the kidneys and lungs seemed to have suffered the most, if 
we exclude the lymphatic system." Ibid., p. 205. 

"No. 140 died Dec. 18th. The autopsy revealed a very severe case 
of Bwine plague. It differed from the preceding case in the presence 
of extensive ulcers of the large intestine. The lungs were congested 
and hepatized anteriorly." Ibid,, p. 206. 

Still hepatization I 

" It goes far to prove that the majority of the animals affected with 
swine plague die from the sequela; of the disease, and but few from 
the direct effects of the microbe multiplying in the blood-vessels of 
the internal organs." U. 8. Ag. Report, 1885, p. 211. 

What then is swine plague — a pneumonia, or enteritis, or a blood 
poison, as I have a 



Again, Mr. Salmon says of the lesions after death : 

"The lungs are in many eases normal, both in cases of rapid death 
and protracted disease. We have seen many cases in which perfectly 
sound lungs accompanied extensively ulcerated intestines. In a 
moderate number of acute, virulent cases the lungs are, in general, 
collapsed and pale. Under the pleura, howerver, there are seen small 
patches of a dark red color, which correspond to limited regions of 
dark, hepatized tissue, not much more than a fourth of an inch in 
diameter. These foci are also found throughout the lung tissue in 
greater or less abundance. In the advanced stages of chronic swine 
plague the major part of the lungs may be completely hepatized." 
Ibid., p. 222. 

" The fact that it is dilBcult to demonstrate the presence of the bac- 
terium of swine plague [hog cholera, 1886-7—8] in chronic cases 
* * * in which the ulcerations in the intestines are 

already far advanced cannot be emphasized too much. 
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"Chronic swine plague must henceforth be looked upon as an after 
stage^ independent of the disease itself, and caused by intestinal le- 
sions, the indirect result of the growth of the bacterium in the blood- 
vessels of the mucous and submucous tissues." Reijort 1885, p. 211. 

Compare the above with some of Mr. Salmon's most recent utter- 
ances, such as : 

"When cultures of this germ, or the spleen and intestines of hogs 
which have died of hog cholera, are fed to susceptible pigs, there are 
produced the most remarkable and extensive ulcerations of the intes- 
tines. 

"Swine plague is a disease in which the principal lesions are found 
in the lungs ; in hog cholera it is the intestines. 

" We have here two diseases, therefore, clearly defined, and pro- 
duced by entirely different organisms. But they are not always un- 
complicated, since we occasionally find both of them in the same herd 
at the same time." Journal of Comparative Medicine, 1. c. pp. 140, 
143, 144. 

To my mind the something else has become much more "compli- 
cated" than the swune plague. In 1885, we have "chronic swine 
plague," caused by "intestinal lesion"; while in 1888, we have "hog 
cholera," caused by the same bacterium, but the "complicated" pecu- 
liarity is, that the disease became acute in 1886, as hog cholera, and 
it has become acutely painful to understand how this "complicated" 
condition of things «ime about. 

Perhaps Mr. Salmon can explain ! It is certainly beyond the scope 
of my ability, notwithstanding I have spent nearly two years in search 
of the very "complicated" condition of which Mr. Salmon, apparently, 
knows so much. 

These quotations are certainly sufficient to show that in his last re- 
port but one Mr. Salmon had no idea that two swine plagues existed 
in this country. They also show that in his inoculation experiments 
he produced pneumonia, even in cases where there w^as no ulceration 
of the intestines, as well as they show that both sets of lesions can 
and do occur in one and the same animal. 

Now what kind of a micro-organism was the cause of this one dis- 
ease in 1885? 

In his "conclusions," Mr. Salmon tells us that: 

"The preceding invest* gations definitely settle [Alas! Mr. Salmon 
again unsettles the whole question in his next report, 1886!] certain 
controverted points concerning the etiology of swine plague. 
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"Swine plague [not hog cholera!] is caused by a specific microbe 
multiplying in the body of the diseased animal," Ibid., p. 229. 

What then was this microbe? 

This story is so interesting, although so marvelously contradic- 
tory, that we must let Mr. Salmon again tell us about this famous 
nondescript. 

"the bacterium of swine plague — 1885. 

"In at least twenty-five cases of undoubted swine plague, [the 
reader will please bear in mind that Mr. Salmon says " of undoubted 
swine plague," and also remember that "these investigations definitely 
settle" many mooted questions, as well as that there is no mention of 
any new disease known as hog cholera] bits of spleen tissue * * * 
were found to contain the same microbe in greater or less abundance, 
Plate III., Fig. 1. When stained * * * * the greater num- 
ber present a center paler than the periphery. The darker portion is 
not localized at the two extremities, as in the bacteria of septicaemia 
in rabbits, but is of uniform width around the entire circumference 
of the oval." 1. c, p. 212, 

I must now request the reader to compare, most critically, the 
above description with the very latest of the same object, but this 
time it is not the germ of swine plague, but of that peculiar psycho- 
sis of Mr. Salmon's — " hog cholera." The reader will find that "the 
darker portion " is no more of a " uniform width around the entire 
circumference of the oval," but that the nonentity is slowly but 
surely approaching the characteristics of the genuine germ, as I pre- 
dicted it would about a year ago. Mr, Salmon now tells us "that a 
dark border extends entirely around the germ. Although it may be 
thicker at the ends than at the sides, it does not give the distinct ap- 
pearance of polar staining that is seen in the germs of rabbit septi- 
caemia." In his last report, of 1885, Mr. Salmon was not so (in) 
"distinct." He was positive "that the darker portion is not local- 
ized at the two extremities, as in tlie bacteria of septicaemia in rabbits, 
but is of uniform width around the entire circumference of the oval." 

On Plate I., Fig, 3, of this report, I have given an exact copy of 
Mr. Salmon's swine plague nonenity— illustrated Plate III., Fig. 1, 
in his report of 1885, and on Plate I., Fig. 4, a copy of his illus- 
tration, Plate III., Fig. 1, of his report of 1886, in which he pictures 
his germ of his hog cholera, I especially desire my readers to com- 
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pare them with the originals, and then ask themselves, lionestlyl if 
there are not marked departurea id the later from the prior illustra- 
tion of what Mr. Salmon claims to be one and the same organism? 
Then, I desire the reader to compare the illustration of this same 
germ of 1886 — the hog cholera psychosis — with that of the n-al gerra 
of our swine plague, again reproduced from Plate III., Fig. 2, of Mr, 
Salmon's report of 1886, and he will see how rapidly Mr. Salmon 
is losing his ocular myopia, though the mental still persiata. 

However, it is always best to let a man speak for himself, and so 
we will quote the original remarks of Mr. Salmon: 

"The bacterium of hog cholera, as studied iu our laboratory, is 
found chiefly in pairs, appearing as elongated ovals, from 1.2 to 1,5 
micromillimeters in width. Occasionally longer elements are ob- 
served, reaching 1.8 micromillimeters in length, and even longer 
under certain conditions. In liquid media the bacterium is motile 
and its movements resemble very closely bacterium termo. That ihe 
bacterium which we have studied is not bacterium termo is shown by 
the fact that it does not liquefy gelatine and that there is not the 
slightest putrefactive odor emitted from the culture containing it, 
and also by its pathogenic effects. This germ may be stained with 
au aqueous solution of methyl-violet and various other aniline stains. 
When colored with methyl- violet, particularly when in cover^lass 
preparations made from the organs of affected animals, the central 
portion is much paler than the periphery. A dark border extends 
entirely around the germ, and although it may be thicker at (he ends 
than at ihe mdes, it does not give that distinct appearance of polar 
staining that is seen in the germa of rabbit septicemia." American 
Vet. Review, 1. c, p. 8., April. 

Let us now turn to some of Mr. Salmon's points df differentiation 
between his germ of hog cliolera, and that of swine plague proper. 
It will be found to excel "Fuck" in ridiculous inconsistency. 



1 



Frank 8. Billings. 239 

SOME EXAMPLES OF MR. SALMON'S INCONSISTENCIES AND CON- 
TRADICTIONS WITH REFERENCE TO HIS GERMS OF "HOG 
cholera'' AND THE SWINE PLAGUE ORGANISM. 

First I will show that Mr. Salmon gives two entirely different 
descriptions of his "microbe" of hog cholera. 

1. " When stained with 2. "The bacterium of 3. "The appearance 

nn aqueous solution of hog cholera, as studied in after staining is almost 

methyl-violet the greater our laboratory, may be equally marked, providing 

number present -a center stained with an aqqeous we examine stained cover- 

])aler than the periphery, solution of methyl-viplet glass preparations, made 

The darker portion is not and various other aniline from the organs of affected 

localized at the two ex- stains. When covered with animals. In the one case 

tremities, as in the bacte- methyl-violet, particularly (hog cholera) we have a 

ria of septicaemia in rab- when in cover-glass prep- long, oval element, with a 

bits, but is of uniform arations made from the or- dark border and pale cen- 

u'idth around the entire gans of affected aninals, ter; in the other (swine 

• in'umference of the oval." the central portion is much plague) we have a short, 

lif port 1^85, p. 212. See paler than ihe periphery, oval element, staining 

Plate I-,Fig. 3. A dark border extends en- darkly at the extremities 

tirely around the germ, and with an unstained 

and although it may be transverse band across the 

thicker at tJieends than at median portion." 1. c, p. 

the sides it does not give 12. 
that distinct appearance 
of polar staining that is 
seen in the germs of rab- 
bit septicaimia." Am. 
Vely. Rrriew, 1. c, p. 7. 
See Plate 1., Fig. 4. 

The reader will please notice that in the first description we have 
no staining of the body of the germ, that part being entirely clear, as 
Mr. Salmon has illustrated it. In the second; "the darker border'' 
may be "thicker at the ends," though not so "distinct as in the 
germs of rabbit septicaemia." While in the third case Mr. Salmon 
again goes back to his original. description of 1885, and even contra- 
dicts himself in the article quoted, where he admits this object does 
stain some at the ends. 

If these quotations are not the most direct evidence of mental 
"jugglery," it would be hard to find such. Here we have, directly 
before us, two different descriptions of one and the same organism, 
so different, in fact, that no one could recognize them as relating to 
the other. It is also a singular evidence of Mr. Salmon's apprecia- 
tion of his audience at Baltimore, that these contradictory descriptions 
should have been given in his address to them, and again published 
for their subsequent edification. It is also remarkably creditable to 
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the ability of the editors of the American Ve.'erinarjf Review and the 
Journal of Comparative Medieine/ui which this address was also pul)- 
lished, that neither of them should notice such absurd contradictions 
and call editorial attention to them. 

These etlitors should be praised for their critical powers, for they 
have never seen that even in his report of 1886 such contradictory 
assertions as the following may be found. It must be remembered 
that Mr. Salmon, in other places, is }X)sitive that the real swine 
plague germ is the specific cause of pneumonia only. Yet he says : 

"The evidence which has lx?en brought forward in preceding j>ages, 
that the microbe described is the cause of pneumonia in pigs, which 
is, therefore, from an etiological stand-point, wholly different from 
hog cholera, is not vet conclusive, and will require further investiga- 
tion." (! !) 1886,^1. c, p. G82. 

Of this same pneumonia he says, in another place : " It seems that 
this hitherto unknown disease of swine," (p. 677) but entirely forgets 
that on page 618 of the same report he had already written, "in view 
of the fact that another bacterium has l)een recently discovered," etc.,. 
and that he also admitted the fact of that discovery in November, 
1886. AVhat then can we say of Mr. Salmon's honesty? That this 
assertion about this "unknown disease" (1886) is an al)Solute false- 
hood will be seen by reference to quotations from Mr. Salmon's pub- 
lications. It is also manifested by the following from Dr. Detmers, 
whom Mr. Salmon utterly ignores: 

"Although the morbid pr(K.*esses of swine plague can have their 
seat in almost any organ or part of the body, it must be considered 
as characteristic of the disease that the lungs invariably are more or 
less affected, and constitute, in a large number of cases, the principal 
seat of the morbid processes. 

"At any rate, in over two hundred post-mortem examinations, I 
found, in every case, more or less of that peculiar hepatization char- 
acterized by its distinct limits, by its different ap})earance and color, 
according to its age, in different parts of the lungs, and sometimes 
even in adjoining lobules, and by the small red or red-brown specks 
of extravasated blood, usually exceedingly numerous in those parts 
of the lungs not yet fully hepatized, or in the first stages of hepati- 
zation. 

"So, I have come to the conclusion that hepatization of at least 
some portion of the lung tissue must be considered as a never absent 
morbid change, characteristic of the disease, and that no swine plague 
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IS existing where the lungs are not morbidly affected, or when they 
are found to be in a normal condition. 

"If other parts were not also frequently affected, and in some cases 
even more than the lungs, swine plague might be called a bacteritic 
pneumonia." Report 1880-81, p. 155. 

HOW THE "hog cholera MICROBE " DIFFERS FROM THAT OF 
SWIXE PLAGUP IX MANNER OF ACTION, ACCORDING TO MR. 



SALMON. 



Hog Cholera, 



" This germ is fatal when inoc- 
ulated in mice, rabbits, guinea- 
pigs, and pigs, and occasionally 
so when given to fowls and })ig- 
eons in large doses. — Am, Vet, 
Revieiv, 1. c. 



"Taking the germs first, we 
find that of hog cholera to be mo- 
tile, while that of swine plague 
never presents any evidence of 
motility. This difference is a 
very striking and radical one. — 
I.e. 



" The hog cholera germ grows 
16 



Swine Plague, 

"That it was not the bacterium 
of hog cholera was shown by an 
utter want of pathogenic proper- 
ties when inoculated into mice 
and rabbits." U. S. Ag. Report, 
1886, p. 662. 

"Rabbits, mice, and pigeons 
were thus shown susceptible when 
inoculated with the quantities 
above mentioned!." Ibid., p. 665. 

"This microbe was, therefore, 
fatal to mice, rabbits, and pigs.'' 
Ibid., p. 662. 

"Mice are killed by the hog 
cholera germ in from eight to six- 
teen days, by the swine plague in 
from two to six days. 

" Rabbits die from hog cholera 
inoculations in from six to nine 
days, but they only live from 
twenty hours to six days after in- 
oculation with swine plague." — 
Am. Vet, Review, 1. c. 

"One grew in both tubes, 
which was more carefully exam- 
ined, because it resembled the 
bacterium of hog cholera very 
closely. In liquid media it is 
actively motile, and simulate^s the 
form of a bacillus." 1886, p. 661. 

" In one of the tubes the mo- 
tile bacterium just described." 
Ibid., p. 662. 

"On potatoes, a thick, straw- 
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actively on the cut surface of po- 
tatoes, while the other microbe 
refuses to grow at all in that con- 
dition." — 1. c. 



colored, shining layer of nearly 
smooth surface forms, which 
grows very vigorously and grad- 
ually covers the entire cut surface 
of the potato with a layer 2™™ 
thick. This grow^th is brighter 
in color and more abundant than 
appears in the potato culture of 
the bacterium of hog cholera." 
Ibid., p. 661. 
"The hog cholera germ inocu- 
lated directly into the lung tissue 
prrxluces no hepatization or 
marked lesion of any kind, but is 
followed by the development of a 
hemorrhagic or ulcerative case of 
hog cholera. 

** In this outbreak, then, more 
than half of the animals had some 
defw^t of the lungs. 

"We have found, however, 
that in the lung lesions accompa- 
nying hog cholera." Ibid. 

" The germ of hog cholera pro- 
diKf^'S fatal effects when inoculated 
into mice, rabbits, guinea-pigs, 
pigiifins, and pigs." Ibid. 

" We soon found that there was 
no indication for attenuating thd 
X\\i'. virus for this purpose, because 
X\\(: strongest virus might be in- 
XT(A\V!iii\ hypodermically with im- 
punity in considerable doses." 

Will Mr. Salmon please explain how "fatal effects" could be pro- 
durxnl in "pigs" by a "virus" which he "soon found no indication 
for attenuating " ? 

K«uler, after the careful consideration of the foregoing, what is 
your opinion ? After having previously given you conclusive proofs 
that this same "hog cholera microbe" of Mr. Salmon's not only was 
hifi fswine plague germ of 1885, and then produced the pulmonary 
lesions as well as intestinal, have I not again shown you that the 
Bame object, according to Salmon, produces the same lesions when it !j 
made the germ of hog cholera alone? 
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Has Mr. Salmon given a partit^le of evidence sliowing that this germ 
produces a. single lesion, or does a eingle thing that that of swine 
plague does not? 

Then, reader, what is it ? 

I will answer for you : An imposition ! 

Not content with giving such condemnatory evidence against him- 
self, Mr. Salmon has even gone so far as to pile it up so high that hia 
eventual crushing into a worse specimen of nonentity than his "hog 
cholera" psychosis is but a question of time. He has done this by 
sendingalotof cultures of his "nonentity" to European investigators, 
all of whom say that they have never met with it, and that it does 
not o<s;ur in any case of swine plague known to them in their re- 
spective countries. They certainly "settle the question" that there 
is no sufh pathogenetic germ known to them, and I think the question 
has also been sufficiently settled that the real swine plague, with its 
one ovoid, belted germ, is either known to them all, or that there is 
evidence that it exists in their respective countries, except the, at 
present, somewhat peculiar character of the testimony from Sweden 
and Denmark with regard to the raicro-oi^anism, of whicli I have no 
fears that the little inconsistencies will eventually be cleared up. 



TESTIMONY OF EUROPEAN INVESTIGATORS OF THE NON-EXIST- 
ENCE OF salmon's "nOG CHOLERA MICROBE" IN SWINE 
PLAGUE. 

"Having referred to the main points of this destnietive malady 
■which have lieen elucidated by the exi>eriment9 made under my direc- 
tion," Mr. Salmons says, "I sball conclude with a few opinions of 
European investigators in reference to points which have beeu 
■con test etl, 

"Yon will remember that it has been asserted in the most em- 
phatic terms that there is but one disease in this country which goes 
under the name of cholera, and that it is identical with the Schweine- 
seuche of Schutz. To settle this question I have sent to the leading 
investigators of Europe cultures of llie germ of hog cliolera, together 
with copies of my reports and asked for their opinions. I trust you 
will bear with me while I read what they have since written on this 
subject : 

" M. Nocard, after receiving this culture, says editorially in the 
Hecueit de Medeinne Vetennaiye for Jau., 15, 1888, p. 8: 

" ' Recapitulating, we see that under the name of Bouget, mal rouge. 
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erysipelas, etc., ete., there may be confounded at least three very dif- 
ferent maladies : 

" * First. The rouget, properly speaking. Second. The hog cholera 
of the Americans, probably identical with the swine fever or infec- 
tious pneumo-enteritis of the English, and without doubt also with the 
diphtheritis of the pig recently observed in Sweden and in Denmark. 
Third. The infectious pneumonia, or Schweineseuche of the Germans, 
or swine plague of the Americans.' [It will be noticed that Nocord 
makes no mention of micro-organisms. On the contrary, every 
word he says is in favor of but one disease, and contradicts Mr. Sal- 
mon. He is simply quoting from books, however, and has no value 
as an authority, although his conclusions are correct. — B. 

"Dr. Rietsch, of Marseilles, who has recently studied the outbreak 
of swine disease near that place, writes under date of Feb'y 15 : 

" * The microbe which I send you is not the same as that you dis- 
covered in hog cholera. The hog bacterium grows at 20° more slowly 
than mine and at a lower temperature there is reached a point where 
the hog microbe no longer grows, while our bacillus still forms very 
fine colonies. 

"^The gelatine colonies differ in appearance. 

" ^ Finally your hog microbe is more motile and a little smaller, it 
seems to me, in the same condition. 

" ' The microbe of Marseilles differs from that of Schiitz by its 
motility, that of Loeffler-Schiitz being non-motile. The disease of 
Marseilles seems also to differ from the Schweineseuche by the absence 
of oedema at the point of inoculation, by slower progress of the disease, 
by the pathological phenomena being found in the intestine almost 
always, while Schiitz observed almost nothing in the intestine and 
never mentioned ulceration.' 

" In a subsequent paragraph he adds, that my hog cholera microbe 
certainly differs much more from those of septicaemia of rabbits, 
Schweineseuche of Loeffler-Schiitz, Wild-seuche of Kitt, and fowl 
cholera of Perroncito and Pasteur than these germs differ from each 
other. 

" The germ discovered by M. Rietsch at Marseilles is very closely 
allied to our hog cholera microbe and probably differs no more from 
it than specimens of our germ differ when obtained from different 
outbreaks in this country." 

[1st. We see that Rietsch claims that the swine plague germ dis- 
covered by him has " motility," which corresponds with my own 
opinion. The cause of this difference of opinion about "motility'* 
has been discussed in my treatment of the germ of swine plague. 

2d. M. Rietsch seems to be imaware of the fact that the Loeffler- 
Schiitz "Schweineseuche" is not a new disease, but the well-known 
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" Wild-seuche ; " but he is the first Eiiropenn observer to call atten- 
tion to the fact that the "oedema" which cliaracterizps it does not oc- 
cur in the true swine plague, which is the disease lie studied at Mar- 
seilles. He, also, has not seen that Schiitz's second series of hogs — 
those from Pulitz — were probably diseased with the swine plague and 
not the Wild-seuche; hence, the same disease as has been studied in 
this country, Great Britain, and France. 

3d. Rietsch's germ is undoubtedly the same as that of Detmers, 
Cornil, and myself, for he tells us "that in later cases pneumonia 
was frequently present," while in the first observed the intestines 
suffered most. — B.] 

" Dr. Cornil, who is now a member of the French Senate, and who 
certainly is one of the very highest authorities on micro-organisms in 
France, writes me, under date of Feb. 10, 1888, as follows : 

"' We have had occasion to study, M. Chantemesse and I, the dis- 
ease of swine that you described two years ago under the name of 
awine plague and in your last volume under the name of hog cholera. 
— "etpar Salmon succesaivement sans les noras de swine plague et 
de hog cholera."* We have observed an epidemic in June last at 
Paris, and at the end of the year another epidemic at Marseilles, We 
have verified the accuracy of your description and \\c are about mak- 
ing experiments of vaccination.' " 

Cornil's remarks have relation to swine plague as described by 
Salmon in 1885, and not to Mr. Salmon's hc^ cholera, or his germ of 
that disease. He seems to know nothing of Detmers' and my work, nor 
does he realize th^it Mr. Salmon has separated that disease distinctly 
irom hog cholera. It will be remembered that Cornil produced the 
combined pulmonary and intestinal lesions of swine plague by injecting 
pure culture of the same germ described by Detmers and myself into 
the lungs of a pig, and that he found some germ in the tissues of that 
same pig suljsequently. It will be particularly noticed that Cornil 
does not say one word about Mr. Salmon's hog cholera, new microbe. 

And now comes the "clincher" with whicli Mr. Salmon fondly 
hoped to annihilate all contradiction. It is as follows : 

" I have one other letter to which I attach tlie very greatest im])or- 
tance, because it comes from the highest authority in the world on 
pathogenic bacteria. Under date of Feb. 23, 1888, Dr. Robert Koch 
writes: 
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" ' The culture of hog cholera sent to me came in good condition, 
and I directed Dr. Esniarch, one of the assistants in the Hygienic 
Institute, to make a few experiments with it. He was able to confirm 
all of the results obtained by you in inoculating and feeding mice and 
guinea-pigs. This micro-organism does not correspond with any of 
the species of pathogenic bacteria known here, particularly not with 
those found in swine diseases.' " — American Veterinary Review^ I.e., 
pp. 18, 19. 

What does Koch's evidence show? 

Isothing, but that some unknown germ was sent him that had some 
kind of eflTect on "mice and guinea-pigs/' but not that it had any on 
hogs. It does show that it does not occur in any swine disease known 
to him as occurring in Euroi>e, and all the evidence quoted by me goes 
to show that the so-called swine plagues there are one and the same 
with that in this country, except the Wild-seuche and Rouget. 

Before closing these remarks I desire to call attention to a very 
singular omission of Mr. Salmon's with regard to what he claimed 
was a very essential differentiating point in the pathogenic action of 
the true swine plague germ from his hog cholera nonentity, in the 
article in the American Veterinary Review. In his report of 1886 he 
says that the swine plague germ causes "cirrhosis of the liver.'' In 
his latest publication he knows nothing about that. Was it because 
I had shown the utter absurdity of such a thing in an acute infectious 
disease like the swine plague? 

I have lately received a letter from Prof. William Welch, pathol- 
ogist of Johns Hopkins University, at Baltimore, Md., which is of 
essential value to the point in dispute. From it the reader will see 
that, though working so near Mr. Salmon's center of operations, Dr* 
Welch's discovery confirms my own, and that of Dr. Detmers, though 
he follows Loeffler in saying the organism docs not grow on potatoes, 
but on the contrary we have the authority of Cornil, Bietsch, Hueppe, 
and Kitt, as well as my invariable success with freshly procured 
genus, that both the organisms of the swine plague and the Wild- 
seuche do grow on potatoes. Very old agar-agar cultures will still live 
on potatoes, but generally have lost their power of rapid prolifera- 
tion on potatoes, and do not then give the same peculiar greyish color. 
Prof. Welch's communication is as follows: 
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"Johns Hopkins University, 
Baltimore, Md., April 18, 1888. 
" My Dear Sir — I have made an iu.vestigation of the organism 
found in a local epidemic of swine plague in this city. This organism 
seems to correspond essentially with that described by Loeffler. 

"Yours truly, 

"Wm. H.Welch.'' 

It is due to justice to say that Prof. Welch does not yet admit that 
his germ is the same as mine, but I have no doubts on that point, 
potatoes or no potatoes. 

The interesting question now is. What kind of an organism is Mr. 
Salmon sending round as the "specific microbe of hog cholera"? 

It shows a singular want of scientific exactness that Rietsch, of 
Marseilles, who had it while making his own investigations, does not 
give any description of this thing. It has been absolutely impossible 
for me to get any culture of this organism, but last summer Dr. Det- 
mers sent me a slide marked as follows: "Bacterium Salmonidi," on 
one label, and on the other, "Doctor B. Persh, culture in gelatine. 10, 
24, 86.'^ This organism bears no relation to anything described by 
Mr. Salmon, either as the germ of swine plague in '85, or of his hog 
cholera in '86, except, perhaps, in outline morphology; it is a small 
ovoid organism, about three times as long as wide, and has rounded 
ends, but colors, or is colored, entirely, and it does not seem as if the 
tinction had been too strongly applied. Sometimes, when in process 
of fission, there does seem to be a very slight clear space in the middle 
of the body, but in no way does it resemble Mr. Salmon's description 
or plates, with the exception of the very latest, where the ends do 
color somewhat. 

Is this Mr. Salmon's "hog cholera" bacterium? 

As to that I know not, but I will permit Dr. Detmers to tell his 
own story about it. 

"Dr. Salmon's Swine Plague Bacteria of 1885. 

"Sometime in October, Dr. Persh, of Philadelphia, had the kindness 
to send me two tubes containing cultures of Dr. Salmon's swine plague 
bacterium, one of them in nutrient gelatine and the other in agar agar. 
With the gelatine culture, which, on microscopic examination, proved 
to be perfectly pure — that is, a culture containing but one microbe, as 
can be proved by a photograph taken from a vesuvin-stained slide 
made from that culture — I inoculated, at 10 a.m. of October 24, a 



248 Swine Plague- 

young white rabbit, nearly full grown, and perfectly healthy. It be- 
longed to the same litter as No. 2 and Xo. 3, and will be called Rabbit 
Xo. 1. (It ought to be superfluous to state that all the animals experi- 
mented with were st»i>arated l)efore they were inoculated^ and have 
been kept in cages that had no connection or communication whatever 
with each other.) 

^' October 27, o p.m. — Rabbit Xo. 1 appears to be si<i. 

"Octol)er 28,8 a.m. — Rabbit Xo. 1 is decidedly sick ; arches its 
back, is very quiet, })erniits to \ye touched, has no ap{N^tite, but does 
not droo]) its ears. Xo local reaction ; that is, no swelling, congestion, 
or inflammation whatever can be discovered in the ear, in which the 
inoculation has been made. 

" October 29 — Rabbit Xo. 1 is drowsy, in a soporous condition^ and 
dies at 6 p.m., without a struggle. 

"October 30,8 a.m. — Pod-moriem examination in presence of Prof. 
R. W. Lazenby, who took the following notes while I made the follow- 
ing post-mortem examination : Rigor mortis fully developed After 
skin is removed, no discoloration of muscles and subcutaneous tissues. 
Condition as to flesh yet good, and considerable fat of a normal color. 
On opening the chest a small patch of the anterior right lobe of the 
lungs, a patch hardly as large as a silver three-cent piece, brownish 
colored, and containing some exudation. Blood in veins and in heart 
very dark, and not coagulated. All other parts of lungs, and whole 
left lung, perfectly normal, though not fully collapsed. Liver about 
twice its normal size; so the kidneys. Spleen about 2^ or 3 times its 
normal size— over 3 inches long and very thick — and of a purplish- 
black color. Liver tissue very soft, breaks on touching (slightly 
pressing) it with the finger. Contents of gall-bladder dark colored; 
lymphatic glands nowhere enlargeil or morbidly changed. Xothing 
abnormal in the intestines, except that the mucous membrane of the 
colon is rather dark colored, but as this dark color is difliisey and not 
at all in patches, and as the animal has been dead fourteen hours, it 
must be looked upon as a post-mortem change. 

" The morbid changes, therefore, were confined to the spleen, the 
liver, and the kidneys, and a very small jx>rtion of one of the ante- 
rior lobes of the lungs. 

*' At the post-mortem examination blootl was taken from the heart 
bv means of vacuum tubes, in the manner alreadv described, and the 
spleen, a portion of the Hver,^and one kidney were put in dilated 
alcohol, and a week or two later half of the spleen, half of the kidney, 
and a pie.^ of the liver sent Dr. J. E. Reeves, of Wheeling, W. Va., 
for mounting. The large and very thin sections of all three tissues, 
beautifully double stained and mountei^l in Dr. Reeves' superior 
manner, show on every slide nunierous Iwoteria identical to those with 
which the animal was inoculateil, and which were found in the blood 
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and in the cultures started with the latter, as can be proved by the 
photographs that have been taken. 

"Now the question arises, did rabbit No. 1 die of swine plague? If 
it did, I must say I have seen many cases of swine plague, but I have 
never seen a case of that disease that presented features (symptoms 
and morbid changes) identical, or even similar to those exhibited by 
the disease of which rabbit No. 1 died. In the first place, the symp- 
toms did not resemble those of swine plague ; the period of incubation 
was rather short, and the blood was very dark, almost black, and not 
coagulated, notwithstanding that the lungs, with the exception of a 
very small portion, were perfectly normal, while, according to ray 
experience, the blood, in genuine cases of swine plague, always coag- 
ulates, at any rate, to a loose clot, and is never very dark unless the 
lungs are seriously affected. At least I have always so found it in all 
cases of swine plague that have come under my observation, and their 
number is not a small one. Further, the lymphatic glands, always 
more or less affected in every case of swine plague that I have ever 
seen, did not show a trace of morbid changes, while the organs 
found diseased — the spleen, the liver, and the kidneys — ^are com- 
paratively seldom affected in swine plague, and then in an entirely 
different way* The disease, most assuredly, was bacteritic, and caused 
by the inoculation ; but I cannot identify it with swine plague. If 
it is identical with it, then I must say, the disease I heretofore pro- 
nounced swine plague, or, as the farmers call it, hog cholera, must l>e 
bogus; that is, something else. I am compelled to pronounce the 
disease of whichr the rabbit died a fatal septic disease entirely different 
from swine plague." Fifth Annual Report of the Ohio Agr. Expt, 
Station for 1886, pp. 289, 290. 

Now here we have evidence of three facts : 

1st. This organism does not correspond to any of Mr. Salmon^s 
descriptions, and only in a slight degree to the latest. 

2d. The cultures were pure. 

3d. It had septic action on rabbits. 

These three facts lead to two questions of great interest : 

1st. Was this material from Dr. Persh genuine, and did it come, 
as said, direct from Dr. Salmon ? 

2d. Swine plague itself being a septicaemia, may it not be possible 
that Mr. Salmon has accidentally dropped upon some kind of a septic 
organism capable of producing the same lesions? 

This question has been frequently in my mind of late, for if not 
80, I do not know how to answer for all Mr. Salmon's wonderfully 
positive experiments. If not so, then these experiments were never 
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made, and the whole thing is a conooeted farce, or else he has been 
secretly using the real germ and showing jKHjple this other thing. I 
am determined to force this question to such an issue that the real facts 
must come out sooner or later, for I, as rej^eatedly said, have no fears 
but what my own work will stand every test. 

The burden of proof to the contrary now lies with the Agricultural 
Department of the United States government, or even with congress 
itself. For my own part, I demand that this test as to the true germ 
of swine plague, or as to whether there are two porcine pests in this 
country, as Mr. Salmon has vainly endeavored to show the world, be 
settled by a competent commission of exjwrts, but not by any one 
connected with the government in any way. The position I have 
put the Agricultural Department in should force congress to employ 
investigators of honorable reputation and some scientific credence in 
the woild, such as Welch, of Baltimore, and Shakespeare and Osier, 
of Philadelphia, and then this question will indeed be settled and 
"the evidence furnished be such as will (positively) settle a scientific 
question of this kind." 

The porcine interests of America demand this of congress, and it is 
to be hoped that the Live Stock Growers' Associations, at their meet- 
ings next fall, will take steps that will be more successful in making 
their demands and rights felt in Washington than they have been 
enabled to do heretofore. So long as this uncertainty goes on, so 
long as these apparent contradictions on a simple and easy to be de- 
cided matter exist, so long will swine breeders be doubtAil of the 
best methods of preventing their losses, no matter from what source 
they emanate. Still, I am in hopes that the evidence here furnished 
is of such a scientific as well as practical kind that when I come to 
treat upon prevention the swine breeders will see truth enough behind 
the mists of incompetency and misrepresentation, which I have en- 
deavored to sweep away, to give them confidence in my statements 
and follow out advice and methods which I assure them will finally 
lead to reducing their losses from swine plague to a bearable mini- 
mum. 
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EVIDENCE THAT THERE IS BUT ONE SWINE PLAGUE IN THE 

UNITED STATES FROM OTHER OBSERVERS. 

I have previously given the testimony of Klein and Walley, which 
is equally positive and conclusive against Mr. Salmon's peculiar 
psychosis. 

We will now quote some more of a similar character. 

Dr. D. W. Voiles, 1879, of Indiana, says: 

" Memoranda of thirty dissections made from fifteen separate and 
distinct herds fairly representing the disease. 

" In every case, without exception, disease of the lungs was pres- 
ent, varying in degree from slight congestion to complete softening 
from suppurative inflammation. 

" In eight cases adhesions between costal pleurae and the lungs. 

" In four cases small patches of ulceration of the mucous lining of 
large intestine ! 

" In all cases the liver presented a darker hue than natural. 

" In four cases there was sh'ght congestion of the kidneys. In one 
case evidence of fatty degeneration, in all others the organ indicated 
a healthy condition." Veterinary Journal, Vol. IX., 1879, p. 186. 
U. S. Ag. Report, 1883, p. 424. 

Dr. Wm. Osier, late of McGill College, Montreal, but now con- 
nected with the Medical Department of the University of Pennsyl- 
vania, made some study of swine plague in an outbreak that occurred 
in the former place! His necroscopical observations were made upon 
nineteen animals. From other remarks I select the following, which 
are all that are necessary : 

"Successful experiments with the caseous matter from the bronchial 
tubes demonstrates, for the first time, that the contagion is also con- 
tained in the lungs. 

"Two facts are very remarkable about the condition of the intes- 
tinal lesions : 

" I. The absence of ulceration in most of these cases. 

"II. The very slight hyperaemia, or injection of the mucous 
membrane, about the plaques.*^ Veterinary Jom^nal, Vol. VI., p. 
399. 

Under the heading " Pleuro-pneumonia in Pigs,'^ is to be found an 
article in the Veterinary Journal, Vol. 2, p. 350, by a Mr. A. R. 
Colman, from which I quote the following extracts, in order to show 
that the disease was undoubtedly swine plague and not "pleuro- 
pneumonia.^' 
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A Mr. S. bought two hundred green hogs in the United States for 
fattening in Canada. They did not appear well soon after their 
arrival, and the author says: 

"They took readily enough to the whey (from the cheese factory) 
and all appeared to be doing well, and continued to do so for a few 
weeks, with the exception that -some were troubled with a cough. 
But in a very short time afterwards worse symptoms appeared; they 
p:ot ofiF their feed ; diarrhoea set in, or, in some instances, very ob- 
stinate constipation, with difficult breathing and vomition; they soon 
tH)mmenced to die off rapidly, so that the attendant's duties of feeding 
were somewhat perverted, and grave-digging and burying claimed 
the greater share of his attention. 

"The following symptoms were observed : When disturbed, a ve y 
distressing, dry, hacking .cough came on; some would vomit; rigors 
and dullness were more or less present ; there was great general debil- 
ity ; most of them offered a very emaciated and tucked-up appearance 
al)out the abdomen. Some of them were constipated, others had diar- 
rhoea, and some exhibited a red or purplish appearance under the 
abdomen, particularly between the fore legs and under the neck. 

"There being no dead hogs above ground, and as evening was ap- 
proaching, we did not make a post-mortem, but from general appear- 
ances and the history were led to think that the disease was what is 
generally known as " hog cholera.'^ 

"The next day we went again and opened two or three of the dead 
hogs, and killed one of the affected ones for examination. 

" In all we found the greater portion of the lungs more or less con- 
gested, much consolidation in some, involving both the lung tissue 
«nd pleura. In most there was a considerable quantity of pus in the 
lungs ; and in some were abscesses ulcerating completely through the 
lung substance. There was likewise a considerable quantity of effu- 
sion present, and the lungs were also more or less attached to the side. 

"All the other organs were normal. (!!!?) 

"One hundred and twenty died out of a herd of two hundred.^' 

The writer of the above was then a student at the Ontario Veteri- 
nary College. 

Prof. James Law, of Cornell University, of Ithaca, N. Y,, says : 

"The lymphatic glands of the mesentery and the abdomen gener- 
ally may be said to have been uniformly altered. Those in the vi- 
cinity of the congested or ulcerated patches of the intestine were 
usually of a dark color, confined to the surface of the gland, or, in 
the worst cases, extending through its entire substance. * * 

" Though the lungs never entirely escaped, in one case only was the 
entire lung hepatized. Exudation and consolidation of the lung tis- 
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sue were in a few cases confined to the anterior lobes, but as a rule the 
posterior lobulettes only were affected. In some cases exudation was 
confined to the interlobular spaces, which accordingly appeared as 
broad lines, circumscribing the lighter colored lobes." U. S. Ag. Re- 
port, 1878, pp. 369-70. 

It should be remarked that Prof. Law had not then studied the 
disease as it occurs in the field to any extent, but that his observations 
were largely made upon hogs inoculated with material sent to him, 
still we see that his evidence goes to show but one disease. 

To the foregoing testimony it may be objected, by some quibblers, 
that no bacteriological investigations were made, hence I now desire 
to support it by quotations from one who has studied swine plague in 
this country over a larger extent of territory than any other person, 
and whose claims as the first discoverer of the germ of swine plague 
I have endeavored to show, in the spirit of simple justice to a man 
whom I respect and admire for the wonderful work he has done un- 
der most adverse circumstances. I will say that I have lately visited 
Dr. Detmers, and assured myself of the correctness of his bacterio- 
logical work by actual inspection. Though he tells his own story at 
the conclusion of this chapter, I will begin his evidence by quoting 
from a letter dated May 4, 1888, in which he says: 

" We agree perfectly on the essential points. I have made between 
three and four hundred autopsies in seven different states, and found 
but one disease and one germ. The second exists nowhere but in Mr, 
Salmon's cranium." 

In 1878 Dr. Detmers wrote: 

" That the morbid processes, although in all cases essentially the 
same, are not restricted to any single part or organ, or to a set of or- 
gans, but can have their seat almost anywhere; in the tissues of the 
lungs, the pleurae, the heart, the lymphatic system, the peritoneum, 
the mucosfie, especially that of the intestines ; in the liver, the spleen, 
and even in the skin. Only the pulmonal tissue and lymphatic 
glands are invariably affected," Report U, S, Dept, Agriculture, p. 
323. 

The last assertion is a little too positive. 
In 1883 he again said : 

"The morbid processes, although everywhere essentially the same, 
can have their seat in many different organs or parts of the body, and 
produce, therefore, a great variety of morbid changes. The disease in 



254 Swine Plague — 

consequence very often presents a somewhat different aspect in differ- 
ent animals. The constant morbid changes consist — 

^*1. In a more or less perfect hepatization of a larger or smaller 
portion of the lungs, or a more or less extensive accumulation of 
blood, blood serum, and exudation in the pulmonal tissue. In some 
cases, especially tliose in which the morbid changes were of recent or- 
igin, no fully developed hepatization had yet been effected, the lungs 
were merely gorged with exudation, the texture not yet being de- 
stroyed or seriously changed, but innumerable small red spots, indi- 
cating incipient embolism, were visible to the naked eye. In other 
cases hepatization was present only in certain insulated places, while 
in others it complicated whole portions of the lungs, in all cases 
where the hepatization was very limited it was found in the anterior 
lobes, principally. In some animals, old or, so-called, grey, more re- 
cent, or brown, and very new, or red, hepatizations were frequently 
found side by side, or in more or less distinctly limited patches, show- 
ing distinctly that the morbid changes had not been produced at 
once, but at several intervals. 

*^2. The lymphatic or mesenteric glands were invariably found 
more or less enlarged. In some cases they presented a brownish, or 
even blackish color, and contained effusions of blood in sufficient 
quantities to push aside the normal glandular tissue. 

'^3. The trachea and bronchial tubes contained, in all cases, more 
or less frothy mucus, the membrane being hypersemic and more or 
less swollen. 

" 4. The pulmonal and costal pleurae, the mediastinum and peri- 
cardium, presented morbid changes in nearly every instance. In 
some animals these membranes appeared to be smooth, but either the 
thoracic cavity or the pericardial sack contained a smaller or larger 
quantity of a straw-colored fluid. In a great many cases these mem- 
branes were coated, to a varying degree, with plastic exudation. In 
some a more or less firm adhesion had been effected between the costal 
and visceral pleura?, or l>etween the latter and the diaphragm, while 
in a few the whole extent of the lungs was attached to the inner sur- 
face of the thoracic cavity. In one case the external surface of the 
heart was firmly attached to the pericardium. 

"5. In nearly every animal the heart has been found more or less 
affected in one way or another. 

"6. In forty -eight out of fifty-three cases, morbid changes have 
been found in the caecum and colon. The same consist in peculiar 
growths or ulcerous tumors on the mucous membrane of the intes- 
tine. They are of various sizes, nearly round or somewhat irregular 
in shape, more or less elevated above the surface of the mucosa, and 
frequently, especially the larger and older ones, dark pigmented on 
their surface. They vary in size from a pin's head to a quarter of a 
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dollar. The Mmaller ones are usually of an ochre color, and project 
but slightly above the surface, while the larger ones are of a greyish- 
blaok-browu color, or eveu black, aiid extend CEjnsiderably above the 
surface, and have usually a slight cavity in the center. Their surface 
is made np of a granular detritis, ^vhile their etfOQia consists mainly 
of dense coiinecrive tissue. 

" 7. Morbid changes in the serous membranes of the alxlnrainal 
cavity. In some cases the ^leritoneum and serous covering of the in- 
testines was perfectly smooth, but a varying quantity of straw-colored 
serum was found in the abdominal cavity. In others, adhesions be- 
tween the intestines aud the walls of the abdomen, or between the 
folds of the former, were present. 

" 8. Slight changes (congestion) were found in a few cases in the 
kidneys. (! ! ?) 

"9. In a great many cases, red or purple spots, or patches, and 
even continuous or confluent redness of a purple hue presented itself 
in the skin on the lower surface of the body, between the legs and be- 
hind the ears. In some cases whole pieces of skin had become <lpgen- 
erated, and sloughed off, leaving an ulcerated, exposed surface," U. 
a Ag. Report, pp. 337, 442. 

The following letter from Dr. Detmers will form fitting testimony 
to this side of the argument : 

" Dr. F. S. BUtini/n, Director of ike Pidho-Biolor/ical Laboratory, Uiii- 
vej-aily of Nebraska: 
"Dear Sir — In answer to your favor of May 2d, allow me to 
say : The swine plague germ of which I recently sent you a photo- 
graph {Plate III,, Fig. 2.) and some time since a slide, is the very 
identical organism wliich, in September, 1878, I found to be the 
canse, knd the sole cause, of that disease of hogs, whicli I named 
'swine plague,' and which the farmers call 'hog cholera,' In my 
first report to the commissioner of agriculture (Commissioner's 
Annual -Report for 1878) I named it, very appropriately, I think, 
Saeilhis suis. In my second report (Commissioner's Annual Re- 
port of 1879, jjage 413), I dropped the name 'Bacillus,' ijecause I 
was misled by the statements of C'olm and others in their classification 
of Schizomycetea, according to which 'Bacilli' never form 'Rasen' or 
20^liBa masses. As my swine plague germs did form zooglcea 
mosses, they could, in deference to so great an authority as Cohn, not 
very well be classed as bacilli. Hence, I prefen-ed to give them no 
Eipecial name whatever, Wlien, however, it became evident that 
some bacilli do form zoj^lcea masses, and that Cohn had made a mis- 
takein the statement above referred to, I did not seeany reason why that 
name should not be taken up again. At any rate, if bacillus tuhercu- 
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losis, bacillus anthi-acis, and Dr. Koch's comma bacillns are bacilli, 
then this swine plague germ is most assuredly entitled to the same 
appellation. Still, as long as the nomenclature of bacteria or microbes 
remains as indefinite as it is, and has been till now, the name is not 
very material. 

** When I made my discovery in 1878 I hinted that swine plague 
must be a bacteritic disease, but Dr. Schweizer, who assisted me as 
microscopist failed to find the bacteria — I had to work with an in- 
ferior microscope of my own, an instrument not made for bacteriolog- 
ical research ; staining proci'sses were not known, and methods of 
sterilization and of making artificial cultures were yet in a very 
crude state ; l)esides that, I had no laboratory and was compelled to 
use the most j)rimitive ap])lianccs, lx?cause the department of agricul- 
ture never furnished me anything, except four years later, two objec- 
tives. It is therefore nothing I need be ashamed of now that my de- 
scriptions and crude drawings of the swine plague germ were not as 
accurate and precise as they would be to-day, also that the most ap- 
proved methods, now known to me, were not employed in my early 
researches. For two reasons I will not attempt to give a description 
now. 1. Because your ^ swine plague/ or tohcU is the same, ^ hog 
cholera,^ gervi and mine are identical, as has been proved by an ex- 
change of slides, and by the photographs I send yon, which were 
taken from a pure culture (No. 17«) in nutrient gelatine; and 2. Be- 
cause a detaded description would occupy considerable space, and 
would be pcrjcctly superfluous, because you undoubtedly mil say all 
that is necessary on that topic in your forthcoming report. Where there 
is no difference of opinion, repetition is useless. 

" If one will peruse my first and second report to the commissioner 
of agriculture, as published in his annual reports for 1878 and '79, 
resi)ectively — published, therefore, before Dr. Salmon ever mentioned 
bacteria, bacilli, or micrococci in connection with swine plague, hog 
cholera, or any disease of hogs, and will do it without bias and pnju- 
dice, he will find that I proved five things : 1* That swine plague^ 
or what is the same, hog chokra, is a bacteritic disease sui generis. 
2. That it is caused by a specific germ. 3. That this specific germ, 
which I called bacillus suis in my first report, is invariably present in 
the V>lood, urine, mucus, fluid exudations, excrements, and in all the 
aflectcd tissues of the diseased animals. 4. That the disease is 
communicated in a mediate way, by infection, and not by mere con- 
tact ; hence, is infectious and not contagious in a proper sense of the 
word. 5. That all the various forms in which swine plamie or hog 
cholera may present itself, belong to one and the same cjsease — in 
other words, that the morbid pi-ocess, in all eases, is essentially tht 
same. (cf» Annual Report of Commissioner of Agric for 1878, page 
337, and subsequent reports.); 
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"When Dr. D. E. Salmon, of tbe Bureau of Animal Industry, 
eeU up tbe claim that llie disease i» contagious ; when he asserts 
that more than one specific germ constitutes the cause of the morbid 
process; and when he distinguishes two different diseases, which he 
calls 'hog cholera' and 'swine plague' respectively, and ascribes to 
each a specific germ, and nearly every year a new one, as the specific 
cause, he is very much mistaken, and plainly shows that he is shout- 
ing at a mark and aiming to hit the bull's eye without seeing the tar- 
get. When it is so evident, as in the case in question (cf. my reports 
for '78, '79, 80), that all tiie various morbid changes met with in 
this disease, dcnomiiiatcd swine plague and also hog diolera, are the 
result of one and the same morbid process, and consequently belong 
to the same disease and have the same cause, such a mistake is inexcus- 
able, and can beaccounted for only by the supposition that the person 
who made the same, in t)ie first place, is not practically acquainted 
with the disease in question, and lacks sufficient konwledge of patlio- 
logical and physiological processes ; and secondly, has endeavored to 
bring his statements into accord with misconstrued or imperfectly un- 
derstood (or undigested) stalementa in foreign literature. 

"I can assure you, there is so far but one swine plague in this 
country ; at any rate, in about 400 pod-moriem examinations made 
in seven different states of the Union (Ohio, Indiana, Illinois, Iowa, 
Missouri, Kansas, and Texas), I have invariably found but one and 
the same disease. The morbid changes ascribed by Dr. Salmon to 
his swine plague I never found entirely absent, but in some cases 
more conspicuous than in others, while those he ascribes to (his) hog 
cholera I ibund united with them in from twenty-five per cent to 
seventy-five per cent of all cases, according to season, surroundings, 
severity of attack, principal seat of morbid process, and, probably, 
means of infection (cf. my reports for 187S, 79, and 80). 

"I frequently found some other morbid changes, cliaiiges which, I 
think, have not at all been mentioned and classified by I>r. Sainton, 
for instance, slongiiing of the skin at varioas parts of the liody, de- 
struction of the nose, of the gnms, an atfection of the eyes, of the 
spermatic cords, etc. Do these morbid changes, according to Salmon, 
belong to hog cholera or to swine plague? That in a disease like 
Hwine plague, the morbid changes are numerous, and differ more or 
less in different cases, is but natural, if the workings of the morbid 
process — embolism caused by the zoi^lcea masses in the capillaries, 
are taken into consideration. 

"Dr. Salmon's 'Bacterium suis,' discovered by him in 1885, as a 
substitute for his 'micrococcus,' has nothing whatever to do with 
swine plague. It is a septic germ, readily kills rabbits (cf. Bulletin 
of the Ohio Agric. Experiment Station), and causes septicseraia, but 
has no connection with tlte disease in question. It is not for me to 
17 
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say where Dr. Salmon obtained it, or from where he may have im- 
ported it. 

" If one wants to investigate the cause or causes of an infectious or 
contagious disease, it is one of the first requisites that he be practically 
acquainted with the disease itself and the workings of its morbid 
process ; that he be endowed with a fair knowledge of physiological 
and pathological processes in general, and that he be unprejudiced, 
and have no axe to grind. One who lacks these necessary require- 
ments will never arrive at reliable I'esults. 

*' When Dr. Salmon commenced his investigation of swine plague, 
in 1878, the same time I did, the idea that swine plague might be a 
bacteritic disease never entered his head (cf. his first report in the 
Annual Report of the Commissioner of Agriculture for 1878). At any 
rate, his first report is perfectly silent on bacteria, and he does not 
mention them at all until two years later, in his report for 1880, after 
my reports had been published, and not until he had studied up Pas- 
teur's writings. 

"Yours respectfully, 

" H. J. Detmebs. 

" Ohio State University, ColumbuSy May 28, 1888.^' 

In closing I wish to offer the record of the following autopsy for 
ctireful consideration : 

On May 13, 1888, accompanied by Dr. George Roberts, a graduate 
of the medical .department of the University of Pennsylvania, as 
well as Regent of the University of Nebraska, I visited a limited out- 
break of swine plague upon the farm of the Hon. S. W. B., late a 
member of our state senate. It should be remarked that Dr. Rob- 
erts is quite an expert microscopist, and that in examinations and by 
cultivations he has found the same micro-organism as I have in cases 
of swine plague occurring where he lives — Creighton, Neb. He says 
^' he cannot find the Salmon hog cholera microbe." 

Autopsy XVI.: 

Small black pig, three weeks old ; yellowish, semi-fluid discharge 
from the anus ; some few diffuse, bluish-red spots on the inferior sur- 
face of the abdomen. Animal killed in the laboratory by bleeding. 
Blood somewhat thick and of a bluish-red color. Abdominal cavity 
contained no effusion. Small intestine normal, but exceedingly con- 
tracted. Vessels of large intestine engorged, and a few petechial and 
fiomc large, diffuse, hemorrhagic poiiits in serosa of csecum. Mesen- 
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teric glands some swollen, parenchyma lostrous. Peritoneam free 
from hemorrhagic centers. Stomach normal, contained some milk in 
a curdled conditiou. No changes in small intestine. Ileo-csecal 
valve some swollen. ApeK covered with a yellowish, caseous mass. 
Mucosa of large intestine somewhat swollen, but except for about one 
and a half inches in the colon, showed no signs of acute inflamma- 
tion ; here there was capillary redness with aigorgement of some of 
the larger vessels. All through the caecum and colon were to be seen 
numerous yellowish spots, from the size of the head of a small pin to 
three or four times tJiat size; this yellow material was dry and fria- 
ble, caseous, and could be easily removed, leaving small, irregularly- 
sha)^ cavities in the mucosa. Other changes were not present. 

Kidneys: capsule non-adherent; outer surface and cortical sub- 
stance opaque, swollen, anaemic, of a dull, yellowish-grey color; 
medullary hypersemic. 

Liver : swollen, as a whole, acini swollen, cut surface yellowish-red 
in color, and ansemic. 

Spleen very much swollen. 

Organs of chest normal, except the heart, the myocardium being 
opaque and ansemic, of a greyish-red color. Bronchial glands swollen. 

The above case is of special interest, and is only introduced here 
because if there ever was a case of swine plague which absolutely cor- 
responded, in every particular, to Mr. Salmon's "hog cholera,^' this 
one did. Hence the most exact search was made in seeking micro- 
organisms, but in the blood, in the spleen, in the liver, in the lymph- 
glands, both Dr. Roberts or myself could not find any other organ- 
ism than that described by me in this report as the only germ of 
swine plague. Cultures were made and the same organism developed. 
Dr. Roberts being here with me, and interested in this work, as well 
as being a Regent of the University, he was doubly interested in en- 
deavoring to find anything like the organism described by Mr. Sal- 
mon as occurring, according to him, in just such cases. Here was 
no room to say with Salmon, the lungs being affected, the germ of 
swine plague and that of hog cholera may both be present. After 
spending more than an hour in examining and re-examining the fresh 
organs, all of which were kept carefully covered, except for the mo- 
ment necessary to clip out a small piece of tissue, we gave up the 
search, finding nothing but the one organism, and nothing resembling 
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in any way the one described by Mr. Salmon in 1885 as the cause of 
swine plague, which had no polar staining whatever, and in 1886 as 
the cause of his " hog cholera/' 

Such testimony as this should be conclusive. A mistake is abso- 
lutely impossible under the circumstances. This result simply corre- 
sponds with over 500 such exj^eriences. 

"V^ith this we close this side of our testimony, and trust that we 
have unquestionably shown that there is but one swine plague known 
in the United States, at present, and that that one is caused by the 
ovoid, belted germ, and that the lesions are due to genieral infection^ 
and the disease an extra-organismal septicsemia. 



PART in. 
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THE NATURE OF SWINE PLAGUE. 



To discover the true character of natural phenomena is the chief 
mission of Science. The inner acts of Nature are largely hidden from 
our view. The final end of all scientific investigation is to arrive at 
an effect. This effect is not only the expression of the action of some 
unknown cause, but it veils that cause from our view. Behind the 
last veil we can never get, notwithstanding the subtle abilities of the 
developed brain, or the wonderful analytical power of the scali>el, the 
crucible, or the most acutely defining lense. 

The mission of Science and limits of human endeavor can never be 
more truly and beautifully expressed than in the language which 
Etlward Arnold has clothed some of the principles taught by Grautama, 
when he says : 

** Shall any gazer see with mortal eyes, 
Or any searcher know by mortal mind, 
Veil after veil will lift, but there must be 
Veil upon veil behind." 

How historically true of the past, how prophetically true of the 
future. Once nothing was known of the structure of animal life, or 
of the actions of its elements, or the laws that control their action. 
All seemed hidden behind an impenetrable veil. The darkness must 
have seemed as crushing to the Aryan priests at the foot of the Hima- 
layas as it now is to the uneducated and unreflecting, notwithstanding 
the evolutional development of so many thousand years. " Veil np:)n 
veil ^' has been lifted, but the masses still refuse to gaze beyond the lifted 
curtain. Even to-day they know as little of themselves as those 
early Aryans who first gave us records of attempts at lifting the veil. 
How glorious the band of veil-lifters in our special branch of scientific 
research. Beginning with that majesty divine, Aristotle, what a 
flood of light was shed in behind the corner of the curtain lifted by 
this son of Grecian culture. So well was it lifted that even the clouds 
of the dark ages could not darken its life-giving rays. The dropped 
corner was again taken up by Hippocrates, Galen, and the veil-lifters 

[ *i63 ] 
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of that period, though they added but little to the light reflected by 
the work of the greater master. For centuries it burned like the 
vestal-fires on the altars of knowledge, sometimes it flickered to a dim 
spark, but again it burst forth under the skillful hand of a Vesalius, and 
once more the flame started by Aristotle l)egan to send its warming 
and dispelling rays into the clouded ignorance of the priesthood and 
sanctuary. For the first time the human form actually became divine, 
for tlie son of inspiration had given the veil a mighty lifl. This time 
the light was let in upon structure, but how the structure worked, 
what gave it life and action, what gave it vitality, was still a veiled 
subject, until another genius touched the already lifted curtain with 
inagic wand, and lo ! the streams began to move and man was told 
something of that wonderful current, vital with life's mystic energies, 
the blood, and Harvey inscribed his name on the uplifted fold, atid 
physiology was bom. And so went on the work, a Hunter taking 
hold of another corner and letting light into the terrible mysteries of 
disease, and Pathology was inaugurated as another branch of Science 
to be followed by Boerhaave, Haller, Bichat, Laennec, Goethe, Muller 
and an ever-increasing army of indefatigable and devoted workers, 
each of whom has lifted the veil somewhat ; each of whom has made 
Goethe's immortal words, "Mehr Licht," the watchword of their 
lives. But this lifting of the veil was somewhat one-sided ; the other 
corner was still draped in mourning, in token of the griefs of suflcr- 
ing ages. Now and then some mighty soul made an endeavor to let 
in the light, but the wail of suffering millions only too manifestly 
shew how little the veil had been lifted. But the veil-lifter came, as 
he ever will come, when human suffering has borne its cross too long, 
and the immortal Jenner gave it such a lift as man had not seen for 
many a century. Now both cornel's were up, but still the work went 
on. The veil-lifters increased. On the one side worked a Bokitansky, 
or a Virchow, on the other a Pettenkofer or a Koch, while a Helm- 
holtz, a Du Bois-Reyraond or a Ludwig took hold of the middle, and 
then with one mighty throw a Pasteur lifts up the corner still hanging 
as Jenner left it, and again the suffering millions not only see " Mehr 
Licht," but so much light that they become uneasy in their hunger, 
and demand more and more, until a vast army of veil-lifters spring 
into being, and the curtain is lifted so high, and the deep recesses of 
darkness become so illuminated that humanity is becoming dazed, and 
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woiidering men are saying, "What does all thiameiin?" but still goes 
up the cry, " Mehr Licht." But this is only meutioniug a most 
insignificant jjortion of the veil-liflera, for every branch of science 
has had her devoteil representatives in the light-giving work. 

However much we may lilt tlie veil, it leaves us ever in the pres- 
ence of an effect behind which is some producing cause, which in its 
turn may be an effect. But human endeavor must ever stand impotent 
to correctly interpret the cause of a final effect 1 No matter how much 
deeper it may penetrate into the mysteries of nature, there will ever 
be " veil npon veil behind." The veil will never be entirely lifted, 
and it is well that it should be so, else all stimulus to human en- 
deavor would cease, and the race gradually relapse again into the 
darkness of ignorance. The history of human development would 
then repeat itself, but in a retrograde direction. Though we start 
with an effect, still we start with that effect as a cause. 

Let us illustrate thisfaet by the disease under consideration. Begin- 
ning with a dead hog as an effect, we make an autopsy, and come to other 
effects which in themselves have been causes in the death of the ani- 
mal. What these effects are we need not touch upon here ; we sub- 
ject these macroscopical effects to the analysis of the microscope, and 
in the cells of the oi^ans find those finer changes which have been the 
cause of the macroscopical lesions. So the work proceeds; until, 
aided by the life-inspiring genius of a Koch, we still follow these 
cfiects, and in the most of them we find — what? A bacterium! 
How wonderful the word looks to the uneduealed mind ! The very 
name, if mentioned in connection with water, ice, or food, seems to 
frighten half a community out of its wits. How much, on the other 
hand, it expresses to Ihe competent padiologist ! What a flood of 
light this discovery lets in upon hitherto unexplainable mysteries ! 
How much such a diseoverj- lifts the veil ! Then eomes the compari- 
son of all that is seen with all that is known upon kindred subjects. 
All this has been the result of the analytical method. The final 
effect so longed for has been discovered ! In one sense the investi- 
gator is satisfied. He knows that this final effect, this microscopic ob- 
ject, is but an effect ; but what au effect ! He knows that this effect is the 
cause of millions of dollars of loss to bis country, and thereby much suf- 
fering to humanity. He also knows that this effect has a cause behind it 
that he may never diswver. But does that discourage him? No 1 
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No ! It only stimulates him to renewed endeavors to lift the veil, 
even though but a little more. His analytical studies have shown 
him that this minute effect is ]:onderous in its action as a cause. He 
commences to build ! Instead of the analytical method he has resort 
to the synthetical ! He would discover how this microscopic effect 
has produced that long line of effects over which he has traveled be- 
fore he discovered it? So he begins at the beginning. He has 
learned something as to the life-necessities of this effect by his studies 
of other effects of a similar nature. He knows something of the 
elements it needs to live ujwn. So he cultivates it. He watches how 
it grows. How it deports itself in different media. He inoculates 
healthy animals, and if his first effect has been the right cause, he 
again produces the line of effects and causes and causes and effects 
which he passed over in its discovery, and again produces the final effect, 
death ! So the veil is lifted ! So one victory is won ! But this last 
effect inspires him to retrace his steps somewhat, to less fatal effects. 
He returns to the sick animal and studies it as an effect, but also a 
cause in its relation to healthy animals of the same species. He studies 
these effects and causes in their relation to each other, and finally de- 
termines the nature of the diseased effects upon healthy oi^nisms, 
and so light is let in on a dark question, and the suffering swine 
breeder finds that the disease is not contagious, but infectious, and 
has some comfort in that he feels he can see means to i>revent his 
losses. And so from effect to cause and cause to effect the investi- 
gator goes on patiently and ceaselessly with his work, letting in the 
light, but still he finds other calls for his aml)ition. Still he finds 

** Veil upon veil behind." 

Such is the work of the pathologist ! His work is not only analyt- 
ical and synthetical, it is more. After tracing all these . effects and 
causes to the final effect, and from effect again, as primary cause,, 
to the last fatal effect, death, he must now endeavor to explain 
how all these things have occurred and their direct relation to each 
c'.her. The description of all these effects as they apj^ear to the eye 
is comparatively easy work, but to interpret them correctly, and tell 
how they have all been produced until the primary effect is lost in 
the shadow of the veil, is the work of the master mind ; hence the 
pathologist must be a philosopher as well. The world sometimes calls 
him "a theorist." The half-educated and mercenary practitioner 
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crows over him as a mere laboratory worker; "a visionary person with- 
out practical experience," yet but for this same "theorist/^ that very 
practical ignoramus would be almost without the means of making a 
livelihood. This "theorist" is the real lifter of the veil. The very 
"practical" practitioner is the dead weight which has to be contin- 
ually overcome before the real value of the light gains entrance to 
the public mind. The correct interpretation of the "how" is the real 
problem in all research. The correct interpretation of the " how " i& 
the first standard by which all work must be judged. Disease, then,, 
is the summing up of the action of the effects upon the normal 
elenfients of the organisms. It is a disturbance of the normal action 
of these elements to such a degree as to threaten their continued exist- 
ence. The nature of the primary effects, as well as cause, of the 
swine plague has been already portrayed in the section upon etiology. 
How this effect acts, what effects and cimses it produces, until the 
final effect is reached, has been described in our treatment of the 
lesions. We have now to endeavor to shed some light upon the origin 
of the primary effect, and then upon the diseased organism as an 
effect in relatioii m those still healthy ; and finally, how the primary 
effect deports itself within the organism infected as the cause of 
the lesions already described. 

Having, therefore, learned something about what acts, and know- 
ing what changes it has produced in the animal tissues acted upon, 
we have now to try and learn something as to how this action com- 
menced, where it originated, and how it deported itself in the infected 
organism. 

First then, 

HOW AND WHERE DID OR DOES THE CAUSE OF SWINE PLAGUE 

ORIGINATE. 

In other words, what is the nature of swine plague as to its origin^ 
That is, is its specific nature 

CONTAGIOUS OR INFECTIOUS? 

This is the question of all questions to be decided properly, for 
unless we answer it correctly all our studies have been vain, and all 
that we have previously written is not worth the paper that has been 
used, not to speak of the labor and expense, except that it may rep- 
resent a certain amount of labor saved to future investigators. The. 
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correct interpretation of the facts that our detailed observations and 
experiments have brought to light is, however, the test by which our 
work must be judged^ All that has gone before simply indicates 
diligence^ That which we are now undertaking must show whether 
we have brains enough to value our experiences correctly. It is the 
philosophical inductions from scientific and practical experiments and 
observations upon which the world depends entirely for its advance- 
ment. Kesults obtained in this way are all there is practical in the 
world. That which the world calls "practical'^ has generally been 
paid for in vicarious blood money. 

In my earli^ communications upon the specific cause of this dis- 
ease, die micro-organism, I took occasion to state the fact that the 
swine plague is an infectious and not a contagious disease, and that, 
in essence, it is a specific septicsemia of extra-organismal origin ; 
that is> due to a specific micro-organismal element which finds its 
primary development and natural conditions for its vital support 
outside of the porcine organism. 

From that which has been already said, the reader will easily see 
that the establishment of the true nature of swine piBgue is of infi- 
nitely more importance dian the discovery of its specific cause, or 
even the discovery of a practical means of prevention by an artificial 
vaccine. Up to this time nearly all the investigators in this country 
have pronounced swine plague to be a contagious disease. This 
opinion is unequivocally wrong. Because it is wrong is the reason 
that all attempts at its prevention have so utterly failed. Swine 
breeders found that the results they attained did not correspond with 
the theoretic teachings. The interpretation was wrong. 

Law saysi 

"This disease niay defined as a specific contagious fever of swine.'^ 
Report of department of agriculture, 1878, p. 379. 

Detmers says: 

"Swine plague is a disease sui-generis, it is communicated from 
one animal to another by direct contagion and indirect infection.'^ 
Ibid., p. 332. 

Salmon says : 

" This disease is contagious, and in a great majority of cases may 
be traced to contagion^'' Report of 1880-81, p. 13. 
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"The demon Btrat ion of the contagiousness of the disease has 
enabled our agriciilturiste to do something to prevent its spread! 
Our investigations have shown that the swine plague ia a non-recur- 
rent fever." Report 1883, p. 57. 

Leaving Professor Law entirely out of consideration, as his defini- 
tion of the porcine pest can be equally well treated in connection with 
Mr. Salmon's, I will state that in a personal conversation with Dr. Det- 
mers, as well as in his letter published in this report, he assures me 
that he agrees with me entirely that swine plague is au 

BSTRA-ORGANISMAL INFECTION, AND NOT A CONTAGION. 

My assertion that the disease is not contagious seems to have raised 
the ire of Mr. Salmon, for he says of it : 

"Now what is the nature of hog cholera? Prof, Law and the 
writer have frequently referred to it as a contagious fever, but a re- 
cent author insists that it is not a contagions disease at all and that 
it is a strictly infectious disease, Thei-e is a good opportunity for 
hair splitting here, but let us not be beguiled by word-juggling when 
we have facta before us, Hog cholera is a bacterial disease ; it is 
communicable from auimal to animal by inoculation; when a dis- 
eased animal is introduced into a herd the malady rapidly progesses 
until nearly every animal in the herd becomes affected; the virus 
may be and is carried into all parts of the country by diseased ani- 
mals. With these facta before us can we say the malady is strictly 
infectious and that any one who speaks of it as contagious is entirely 
wrong? It seems to me that such an assertion ia supremely ridicy 
ulous and shows a lamentable ignorance of modern classification of 
disease. 

"While writing this X have taken a few standard works from my 
shelves at a venture, and every one, including Ziegler's Lehrbuch der 
pathologisclien Anatomic (4th ed,), Fliigge's Die Mikroorganisnien 
(2d ed.), Pntz Die Seuchen und Herde Krankheiten, and Boll's 
Thieraeuchen, include all bacterial diseases under the general term of 
'Infectious diseases.' Ziegler then divides infectious diseases into 
miasmatic diseases, contagious diseases and miasmatic-contagious dis- 
eases. Flii^e divides the infectious diseases according to the nature 
of the parasites causing them into contagious obligatory parasites, con- 
tagiouB facultative parasites, and non-contagious faeultative parasites. 

"It is not my intention to insist upon any classification in this con- 
nection. No student of pathology can be ignorant of the wide dif- 
ferences which exist between various standard authors. What I desire 
18 to draw your attention from this never-ending coatroversy as to the 
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exact meaning which should be ascribed to the words infectious and 
contagious, and to concentrate it upon the facts in reference to this 
particular disease/' Journal of ComparaUve Medicine, Vol. IX., p. 
145. 

Now that is all very wise, but the fact is that Mr. Salmon simply 
contented himself with making negative assertions, but never attempted 
to define what he thinks the difference between contagii^us and infec- 
tious diseases. Like the majority of the medical profession, he prob- 
ably does not know. As to authorities, I cheerfully admit that he 
has them nearly, if not all, entirely upon his side. That does not 
make his assertions right, however. So-called "authority" has suf- 
fered terribly in the gradual advancement of our race. Facts are 
eternal ! Authority transient ! Facts are truths ! Authorities are 
frequently mistaken interpreters! I care no more for authority, 
when the facts are against it, than for the whisi)ering8 of an evening 
breeze. 

Sufficient evidence has already been given to show that the swine 
plague is not a contagious disease, and much of that evidence has been 
quoted from Mr. Salmon's writings. The trouble is, that exact ob- 
servers and logical thinkers are just as rare phenomena in the medical 
profession as anywhere else in the human species. The action and 
advice of medical authors with reference to contagious diseases abso- 
lutely contradict their assertions, when its most advanced members 
come to write about them. Practically, they treat them as they are ! 
Theoretically, they write about them as they are not! Practically, 
they tell us that diseased individuals are the only primary source of 
origin of contagious diseases. Theoretically, they treat of them as if 
they owed their genesis entirely to outside conditions, and utterly 
overlook their idiosyncratic origin. 

As an example of this, I will quote from Mr. Salmon. 

He savs : 

" Hog cholera is a bacterial disease ; it is communicable from ani- 
mal to animal by inoculation.'' 

Robert Koch and the authorities quoted by Mr. Salmon (the veter- 
inary ones aren't worth much), as well as Imndreds of other equally 
reputable observers, say the same thing. 

Hucppe says of the " AVild-scuche:" 
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"Experimentation has demonstrated that the natural eruption of the 
exanthematous form must be due to infection through accidental 
wounds in the skin of animals by the presence of the infecting organ- 
ism in the earth, mud, water, or dust of their grazing places. It is a 
fact that this exanthematous or cutaneous form occurs as a purely con- 
tagious disease and is transmitted from animal to animal." 

In the first part of the quotation he flatly contradicts the last part, 
and then endorses his contradiction again in the following: 

"The exanthematous form is by no means so frequent, under nat- 
ural conditions, as the pectoral, and the pathological phenomena go to 
show that the disease should be generally designated as an * infectious 
pneumonia.' " 

"Septicaemia" would be far more correct! The pneumonia is a 
secondary lesion ! The reader will observe that I have nearly every 
authority against me, and yet I boldly say I am right, and trust to 
be able to convince hini that I am. 

The fact that any kind of disease can be induced in a healthy indi- 
vidual bv inoculation from a diseased one has nothing whatever to 
do with its primary origin as it occurs under natural and every-day 
(conditions. 

Such a procedure simply shows that a given disease can be trans- 
mitted from diseased to healthy animals by accidental or artificial 
means in both contagious and infectious diseases. This procedure has 
no value whatever, so far as it can throw light upon the genetical 
nature of a disease. That it has been, mistakenly, assumed to give 
such light, has been one of the chief causes of all this misunderstand- 
ing and confusion about the true meaning of contagious and infectious, 
as these words bear reference to the origin of two entirely differ- 
ent classes of disease. The modern bacteriological school has done 
little more than add confusion to a previously very muddled intellect- 
ual condition. Let us see if we cannot bring some logical order out 
of this unfortunate chaos. 

According to the teachings of the authorities, rabbit septicaemia 
should be a strictly contagious disease. It fulfills the requirements 
of their chief postulate. It is transmissible from infected to healthy 
rabbits by inoculation. In that regard it 'does not differ from the 
swine plague, glanders, syphilis, and a host of other diseases. 

But in two essentials it entirely difiers from any of them: 
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1st. It is ail artificial disease entirely \ It has nc\'er been known 
to occur as a natural (li>case of the long eared rodents. Its origin was 
accidental ! Its germ was found in the dirty water of the filthiest of 
streams, by Gailky. It has never been known to pass from artificially 
inoculated rabbits to healthv ones. Cohabitation of such with one 
anothcT never induces it. I^et us take another. Cholera is spoken of 
as a contagious disease, and yet when thousands of people died in 
Nai)les, in 188C-4, scarcely a physician or nurse fell as a sacrifice to 
their noble devotion. How different woukl have been the case in 
small-pox or spotted typhus but for the blessing conferred upon hu- 
manity by the immortal Jeiiner? Abdominal typhus (typhoid) breaks 
out in a house ; we remove the i>eople, sick and well, from such a 
house, and, with proper precautions, luive no fears for the still unin- 
fected members of the family. Even though such cases occur as that 
quoted by Hueppe in his first passages, it is absolutely no proof of 
contagion. It simply shows that traumata of the cutis may give the 
locus inoculationis to certain germs, if susceptible individuals are 
in infectwl localities. The last are dangerous to healthy organisms, 
not diseased individuals. It is simply an accident occurring under 
natural conditions which is tlie counterpart of experimental inocula- 
tion. When Huepi>e says : 

"The exanthematous form of *^ AVild-seuche''^ is by no means so fre- 
quent as the pectoral, and the pathological phenomena go to show that 
the disease should be generally designated as an infectious pneumonia,^^ 

he demonstrates the correctness of my assertion, and shows that the 
exanthematous form is but accidental inoculation under natural condi- 
tions. All infectious diseases must be transmitted to healthy individ- 
uals by either artificial or accidental inoculation, if they ever occur 
under the apparent influences of cohabitation, unless all the animals 
are exposed to the dangers of a common cause* Cohabitation itself 
can never give an iota of aid in the extension of infectious diseases if 
the place inhabited is not infected. There must be some intermediate^ 
inoculative aid present in such cases. Animals aflfected with the Wild- 
seuche will never extend the disease to others unless there is some 
factor present to convey the inficiens, in one way or another, from the 
former to the latter. Breathing the same air will never induce it, if 
the place itself is not a center of primary infiection. Let us take 
anthrax, as the most striking examj>le of this i>oint. 
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Admitted that flies can convey anthrax from an infected animal to 
another by first biting the sick one and then the well one, its proboscis 
being soiled with the blood; admitted tliut an animal with wounds 
ou its limbs, treading in the manure of a diseased one, can become in- 
fected with anthrax; admitted that a man with wounds on his hands 
can become infected from the blood or offal of such animals and die 
of malignant ptistnle, still that does not make anthrax a contagious 
disease, as all these authorities say. Under proper conditions and 
witli the necessary care on the part of the attendants, that none nf the 
hay or utensils of any kind to which diseased animals have access, 
can come in contact with the healthy ones, we often limit an outbreak 
of anthrax to the originally diseased animal or animals, though there 
may be many others in the same stable; they may breathe the same 
air, eat of food from tiie same mow, and drink from the same foun- 
tain, if the disease germs have not gained access to their body at the 
same time with tiie otiiers wo can prevent their becoming infected. 

Several very striking examples of this point have come to my 
knowledge since I began investigations in Nebraska. In no less than 
three cases has one single case of anthrax occurred among a lot of 
cows in three different stables in midwinter. The nature of the dis- 
ease in each case was determined by microscopic examinations, cultures, 
and the subsequent inoculation of small animals. A second case of 
infection did not occur in either stable. 

A still more striking case occurred in the stables of the Standard 
Cattle Company at Ames, Neb., during the winter of 1888. One 
single steer, of some 800, died during the night, without evincing any 
signs of illness the day before. The blood was sent to me for exam- 
ination. It was lull of the organism which has been liarely alluded 
to in this report, as of an unknown disease and lielonging to the ovoid, 
belted group. 

Another and quite extensive outbreak among cattle, due to the 
same germ, has been reported to me, and the material examined. The 
removal of the cattle from the feeding yards and change of feed 
stopped it at once. The extreme virulence of the orgauism has been 
tested on mice. At Ames no further losses have occurred. 

However fatal to the infected individual, no one who is acquainted 
with the true nature of such a disease fears to come in contact with 
it, I would make autopsies on cholera patients from now "till the 
18 
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crack of doom/' without any anxiety, in a non-infected building that 
was properly cleansed and disinfected. How diflTerent would be one's 
feelings in case of the spotted typhus? In such a case a good life 
insurance would be likely to be prematurely realized upon by one's 
friends ! How different in case of the small-pox, unless one was 
vaccinated ? In the one case we fear the sick or dead individual. 
In the other the surroundings. In the first the removal of the dis- 
eased and its belongings, and good airing, will soon remove the danger. 
In the last we can almost neglect the sick individual if we take proper 
precautions as to the locality infected. In the case of small-pox we 
look to the clothing and bedding and airing the house. In the case 
of abdominal typhus, or cholera, we look to the discharges of the in- 
dividual, and the surroundings. If the bedding is not soiled, and 
toilet carefully attended to, we care nothing for the individual. 

The place of origin is the first essential, and the manner of exten- 
sion the second, in deciding the question whether a given disease is 
contagious or infectious. 

Inoculation has nothing whatever to do with it ! 

Those characterized by cutaneous eruptions, or characteristic neo- 
plastic productions are, generally, easily inoculable from diseased to 
healthy individuals ; the same lesions being produced thereby — small- 
pox, foot and mouth disease. 

Those which are more or less organic in their compositions are 
seldom transmissible in this form by inoculation — contagious pleuro- 
pneumonia. 

Of all medical authorities Pettenkofer seems to be about the only 
one who has appreciated the real point of differentiation as regards 
contagions and infections. He speaks of the former as endogenous 
and the latter as exogenous diseases. These two words have reference 
to the locus of primary origin only. 

It matters not what preconceived ideas may have been ; it matters 
not what the authorities may say, the one question is, what is the 
nature of a given disease, as to primary origin, in accordance with all 
known facts? From this, the only logical point of view, 

SWINE PLAGUE IS AN INFECTIOUS AND NOT A CONTAGIOUS DISEASE. 

What then is a contagious disease? 

A contagious, or endogenous disease, is one which, so far as we can 
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hidorieally trace it, finds its primary origin in the individuals of eome 
ffiren species of animal life (and never in any other itay), and then 
passes directly from the diseased individual to another susceptible one 
either by direct contact or cohabitation, or by contact with some effluvia, 
secretion, or other material which has come directly from, or been m 
contact with such a diseased individual. 

Transmiaaiou by inoculation has absolutely nothing to do with de- 
ciding this q^uestion ! The locus of primary origio oan alone decide 
it! 

I boldly challenge the whole army of authorities topro^e the above 
definition incorrect. They simply cannot I 

It is so axiomatic that every layman who has been married and 
had his children go throngh the terrors of scarlet needs no other evi- 
dence to know that it is true and consistent with the facts. The lesser 
aggravations of mumps, measles, chicken-pox, etc., simply confirm a 
self-evident fact. The costly experiences of the country in glanders 
and plenro-pneumonia confirm it in the minds of our stock breeders. 
The very rarity of rabies adds only more conclusive testimony fo the 
fact that those authorities who assert that diseases are contagions 
because of their transmissibility by inoculation, are simply blind 
leaders of still blinder and automatic followers. It must first orig- 
inate before it can be transmitted. 

Let us again restate these facts, for it is absolutely necessary that 
the world comes to a definite understanding upon these important 
questions, and to no class of humanity more so than the army of suf- 
fering live stock breeders of our great and growing western states. 

Although to tjie ordinary and non-teehnical reader tlie previous 
remarks may appear very fine reasoning, it is absolutely essential that 
the owners of swine understand these points, would they practically 
prevent the swine plague. A contagious disease, then, is au ex- 
ogenous disease; that is, a disease which invariably finds its primary 
> origin in a specific element — also a micro-organism — which invariably 
finds itsproto-developmentwithin the body of a given animal species. 
It is communicated directly or indirectly from one animal to another 
of the same species. Syphilis, pi euro-pneumonia. On the other hand, 
there are contagious diseases having a more extended dispersion over 
I the animal kingdom, though they find their primary development in 
B g;iven species, but can extend by contact, wound, etc., infection to 
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some other species. To this class of contagions diseases belongs 
glanders, which finds its primary development in solipeds, but also 
accidentally, never primarily, may be extended to cats, dogs, guinea 
pigs, sheep, goats, man, and some other animals, but never to cattle. 
Rabies, small -pox, foot and mouth disease of cattle are others. An- 
other distinguishing point l)et\veen contagious diseases and strictly in- 
fectious ones, aside from the locus of origin, is that though the specifio 
cause may retain its vitality, under favorable conditions, for some time 
outside of the animal organism, still it does not continue its develop- 
ment there, nor does it infect any outside materials. It remains at- 
tached to such elements only ! Its danger soon ceases ! It loses its 
virulent capacity and vitality ! The contagious element of glanders 
does not retain its vitality for over forty days when bound on the nasal 
discharge or other effluvia from a glandered horse. Rinderpest does 
not hold over six weeks in a stable. To this fact is probably due our 
good fortune in not getting that plague among our cattle, rather than 
to any protective system that we have. With regard to the lung 
plague I cannot say how long the contagious elements will retain their 
vitality outside the bovine organism, but certainly not very long. It 
is singular that this pest should have engaged so much study with the 
least scientific results of almost any contagious animal disease. Not- 
withstanding all it has injured this country, our government has never 
made any proi)er scientific investigations looking towards its pre- 
vention. The lung plague is positively and practically preventable 
by artficial inoculation with a vaccine. The Hatch exjieriment station 
bill will, it is to be hoped, break the monopoly which the Bureau of 
Animal Industry at Washington has held over original investigations 
in this country, with regard to our animal diseases, and we may now 
hope to see a large number of independent workers in different parts 
of the country, each endeavoring to outdo one another and acting as 
controlling agents over the work of each other. 

That the swine plague does not belong to the contagious class of 
diseases should be self-evident to the readers of this report if they 
have carefully followed the evidence collected in the consideration of 
its causes and the previous remarks. 

That it can only arise from infected surroundings, and that sick 
swine, themselves, are the chief means of infecting and reinfecting 
such localities, should be very clear to every one, but to none so much 



Frank S. Biflings, 



277 



as the swine breeders of the West, who have paid so many (hoiisands 
of dollars, one can truly say tnilliona, for their costly experiences. 

There are some very singular things about swine plague, but not 
more so than may be seen in any contagious or infectious disease. Aa 
has been mentioued in another place, we cannot tell why an eruption 
cf a given contagious disease is very mild in one year and the next is 
excessively severe in the same locality. The same thing occurs in tlie 
local, land, infectious diseases. In anthrax we know that a cold, wet 
summer, with a high level of the ground water, will almost surely prevent 
the eruption of the disease in a locality that under the opposite conditions 
Would be very dan geraus. We also know that the disease seldom has the 
same malignity in the same locality in any two seasons. The same is 
true of the swine plague. Why the disease should have laid dormant 
in the pens for thoroughbred hogs at the college farm from May, 
1885, to December, 1887, li something I cannot explain. Why after 
such a severe outbreak the germs seem, for a time, " to lose their grip," 
that is, to lose their power of infection, is something also incom|)re- 
hensible. Why in the same outbreak some animals should die in 24 
hours and others be ill ten or more days, is always a puzzle to farmers, 
but to the jmtho-bacteriologist easily understood, for we know the num- 
ber of germs infecting must have been much greater in the first case. 
My idea, in such cases, is, that such hogs eat plentifully of the manure 
■of the sick ones, or when the infection is by the respiratory tract, in 
-some way find cause for aspiring a much greater quantity; hence, the 
proliferation in the animal must be numerically greater according to 
the number of organisms taken in in a short period. It oflen happens 
that the introduction of new hogs, which happen to be diseased, is 
followed by an eruption in a previously healthy herd within ten days. 
These are the cases which give grounds for the senseless hypothesis 
that swine plague is contagious. Such observers do not seem to think 
that,in all such cases, the infection is by the intestinal canal, and that 
the sick hogs, thus introducetl, are soiling the food, refuse, and ground, 
and thus planting the inficions where the healtliy animals can most 
conveniently have access to it from their habits. In infectious diseases 
it is the natural excreta which are to be feared — anthrax, typhus, 
cholera, yellow fever, swine plague. In contagious diseases it is the 
breath, the effluvia, the clothing, the cutaneous desquamation, or se- 
cretions, but not the natural excreta which are tJie cause of danger. 
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Not one single fact can be adduced in the clinical history of swine 
plague which goes to show that it is a contagious disease. 

In the report of the Department of Agriculture for 1883, Mr. Sal^ 
mon told the suffering swine breeders of this country that, " the dem- 
onstration of the contagiousness of the disease (swine plague) has 
enabled our agriculturalists to do something to prevent its spread.^' 1. c. 

I challenge Mr. Salmon, or the Agricultural Department at Wash- 
ington, to show one single fact, which has occurred since 1878, that 
will demonstrate where the work of that department, except Detmers', 
has been of any benefit, whatever, to the porcine interests of the 
United States ? 

On the contrary, I challenge them to show evidence that the erro- 
neous doctrine, that the swine plague is a " contagious disease," which 
has been largely followed by our swine breeders, has not been a curse 
to the country, and one cause, not an unimportant one either, of the 
continued extension of the disease, and a source of unnecessary dis- 
couragement to thousands of men ? 

I boldly say that if there had never been an Agricultural Depart- 
ment at Washington ; if there had never been an investigation of our 
Bwine diseases made under the auspices of that department, save the 
forgotten ones of Dr. Detmers; if the present chief of the Bureau of 
Animal Industry had never been heard of at all, that the porcine in- 
terests of the United States would be no worse off than they are now ; 
and, if erroneous doctrines, " unwarranted statements," and deceptions 
of the public count for anything in such questions, that this great 
interest, the greatest of all our live stock interests, would even be 
better off than at present. 

Before defining what swine plague really is, I wish to point out 
another ridiculous and illogical statement of Mr. Salmon's as to the 
nature of this malady. He says it is a "contagious fever" ! Bosh f 
No mortal human ever heard of "a contagious fever." Every disease 
is more or less of a "fever," and even where disease has not made it- 
self apparent, fever is frequently present. The fever is a common ac- 
companiment of every physiological disturbance. Fever, heat, cannot 
be transmitted even by inoculation ! Hence, "a contagious fever"^is a 
pathological impossibility ! The causal element can, however, be 
transmitted both naturally and artificially in any contagious or infec- 
tious disease. Specific fevers have no existence except in the illogical 
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minds of non- reflecting authorities. There is the " authority ^^ again! 
Wherever it elevates its oflTensive head against the hard logic of facts, 
decapitation is the natural result. 

SWINE PLAGUE, THEN, IS AN INFECTIOUS DISEASE. 

"What, then, is an infectious disease? How does it distinguish it- 
self from a contagious one? 

In its primary origin only, so far as the point under discussion has 
relation to the disease. 

An infectious or exogenous disease is one which invariably finds its 
primary origin not in, but outside of, an animal organism. That is, 
in the earth or in the surroundings of animal life where its microbic 
cause develops under certain conditions of the climate and soil ivhlch 
offer favorable climatic and telluric influences to its development Such 
diseases are always heal in their origin. The earth bears the same re- 
laiion to infectious diseases that the animal organism, does to contagious; 
thai iSy they both form the primary center of development in their re- 
spective da^s; but vrith this difference: the focus of primary infection 
is fixed in infectious diseases, while it is movable in contagious. 

In contagious diseases the infected animals are movable centers of 
contagion ; that is, wherever they go they carry with them danger to 
the infection of other susceptible animals directly from them. Now 
something somewhat similar occurs in infectious diseases. The in- 
fected animals may also become movable centers of infection ; but in 
this they differ much from those diseased with a strictly contagious 
disease. They do not infect other animals directly, but they bear the 
same relation to the land that animals diseased with a contagious dis- 
ease do to healthy susceptible animals. They can and do infect new 
land, or localities, and may thus be the means of extending an infec- 
tious disease over a broad extent of country, but only so long as they 
are actively diseased or have the inficiens within them, brought by 
them from its primary locality. On the other hand, they also re- 
infect the very localities whereon, or in, they became infected. In 
this way local centers of permanent infection are produced. TJiis 
they do by means of their excretions. In tliis way antlirax, swine 
plague, southern cattle plague, the cholera, and yellow fever originate 
and become permanently located or are extended from one place to 
another, but no matter how much they may become extended they 
ever remain local diseases. 



280 Swine Plague — 

Now, while individuals thus complicated by an infectious disease may 
play an essential role in its extension, still there is this differenoe between 
the "seed," if I may be allowed the word, planted by them, and infected 
material dropped by and from an animal having a contagious disease. 
In an infectious disease the infecting material pollutes the eartli, or 
local materials, and finding there its natural nutriment, if the climatic 
conditions are not unfavorable, it will retain its virulent activities for 
an indefinite period, and in many cases acquire a degree of virulence 
a part of which had been lost in the animal organism; notwithstand- 
ing the severity with which it acted in the same, it goes on multiply- 
ing indefinitely. In a contagious disease the circumstances are entirely 
different. Here, the animal organism forms the naluial hooxe of the 
inficiens, but when it is dropped outside of the animal organism, in 
some effluvia from it, it soon loses ite virulent activity and does not 
multiply in the same manner as the inficiens of an infectious disease. 
Now any one can easily see that these are very essential points of 
difference, and that they distinguish these two classes of disease so 
sharply from one another that no one need be in danger of mistaking 
the one class for the other if they have sufficient education^ observing 
powers, and logical acumen, and do not bow down in abject worship 
before authority. 

Hence, swine plague is an infectious disease ! 

As I have said, by far the most important point which our studies 
of swine plague in Nebraska have established is that we have made 
this point clear. 

It is an infectious disease and not a contagious one, as has been 
taught for the past ten years by the Agricultural Department at 
Washington, an error they have not yet been honest enough to cor- 
rect, although every and all attempts at prevention must l)e based 
up(»n the definite settlement of this point, first, as measures of pre- 
vention which will be thoroughly successful in stamping out a con- 
tagious disease will be found futile against one of an infectious 
character. 

In the former we have to seek the causes in diseased animals and 
their movements only. Stop them ; kill off all diseased and exposed 
animals, and do it thoroughly, and the disease must be at an end. 
The supplying cause has been killed out, even though we know 
nothing of the specific one. 
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How different the case with an infectious disease that finds its ori- 
gin in certain conditions of the climate and land. Killing off and 
disinfection/which would be absolutely successful against contagious 
diseases, have but little or no value here. We cannot disinfect the 
broad hog runs of the West in any such easy manner. Were we to 
kill off every hog in the West and not have one in the whole coun- 
try for a whole year, and then get healthy hogs and put them on the 
same land and in the same pens, in a very few years we should have 
as much swine plague as ever. Were we even to burn all the sheds 
and strawstacks, and put well hogs back on the same land, while the 
disease would not break out to any such extent as previously, still it 
would come again and gradually attain its original extension and 
devastating power, according to the . conditions of temperature, 
moisture, etc., prevailing. 

Hence, look out for the lands where diseased hogs have been. 
Hence, swine plague is an infectious disease pure and simple. 

Something more than natural susceptibility and cohabitation is 
necessary to infection in strictly infectious diseases; that something is 
generally accidental infection, whether it be by the digestive or res- 
piratory tracts or through cutaneous wounds. 

The animals simply play the part of local conveyers or centers, of- 
fering favorable conditions for the intra-organismal development of 
the etiological moment, which never originates primarily in them. 

Take for example the southern cattle plague, one of the most sin- 
gularly striking of all infectious diseases, and one which dejwrts itself 
in the exact manner of its twin sister, the yellow fever, as well as the 
swine plague. 

A herd of Texans (infected on their native plains in the usually 
mild manner) is driven north. People do not notice any strikingly 
ill phenomena about 'them. They lie over in B's pasture, the next 
day in C's, and so on. Some weeks may pass by and B and C put 
their domestic cattle in the same pastures that the Texans were in. 
Their cattle die. Previously they were in the adjoining pastures; 
they may have smelt of and licked some of the Texans; the direction 
of the winds may have been such that they brcatlied the air more or 
less polluted by the Texans, and they remained well, but when they 
went to the pastures the Texans had grazed over they became infected 
with the southern cattle plague and l)ogan to die. 
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The Texas cattle, in themselves, were not dangerous to B's and C's 
cattle, but they had that in their droppings which found favorable 
conditions in the earth for its life and development, and this earth, 
these pastures, the roadsides where such Texans have been, thus be- 
came infected centers of danger to northern cattle. 

There is still another class of infectious diseases which it is neces- 
sary that we define, because they are very a[)t to be confounded with 
the previous one. These are known, or should be, as the 

MALARIAL-INFECTIOUS. 

How does this class differ from the strictly infectious disease? 

Both are local in their primary origin ; but with this difference, 
the malarial-infectious diseases always remain local. In both classes 
a susceptible individual must be in, or upon, an infected locality in 
order to become infected ; but, while in infectious diseases a diseased 
individual can carry the inficiens, and thereby be the means of infect- 
ing other localities that may never have been pestilential, the case is 
quite otherwise in the malarial-infectious; in which a diseased indi- 
vidual only becomes ill when living in such an infected locality, but 
has no power of infecting other localities, though he may leave the 
place where he became diseased and take up his residence in a place 
where it never has existed. Example : Fever and ague. They are 
both local, land diseases, nevertheless. In my opinion, the air, as a 
disperser of infection only, plays a far more important role in the in- 
fection of individuals in malarial-infectious then in the strictly infec- 
tious diseases. 

Mr. Salmon quotes Ziegler as speaking of this class as "miasmatic- 
contagious " diseases. 

I will simply ask the average citizen of the malarial districts of the 
South and AVest, did he ever hear of a person " catching " the 
" shakes '' from one who had them ? 

Another manifest "decapitation'^ of authority ! 

The Nature of Sw ixe Pla(;ue as Determined by the Intra- 

Organlsmal Action of the Inficiens. 

swine plague a septicemia. 

Let US see what Mr. Salmon lias to say upon this interesting subject- 
In order to show that this gentleman could once see things as they 
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really are, and, himself, give the strongest evidence of the truth that 
swine plague is a "septicemia," I must bf^ the reader's pardon for 
again using some quotations that have been equally useful in other 
directions. 

In the U. S. Agricultural Report of 1878 Mr. Salmon asks the 
question, 

ARE THESE LOSSES THE RESULT OF A SINGLE DISEASE? 

And then answers it as follows: 

"This question has been raised again and again, whenever any 
measure has been proposed for diminishing the death-rate of these 
animals ; and, notwithstanding investigators in widely different lomli- 
tiea have observed similar symptoms and similar pos(-»io?-(em appear-- 
ances, the objection to sanitary laws has always been the uncertainty 
in regai-d to the affection, or affections, from which death occurred. 
It therefore seemed advisable to visit a large part of the state 
(North Carolina) in order to decide this question of primary impor- 
tance." p. 434. 

Now what was Mr, Salmon's decision? 

"Without exception the living animals presented similar symptoms, 
and the dead ones showed simitar changes in the different organs of 
the body. Slight variations were of course observed, as is always 
the case in any disease, but these were as great between different indi- 
viduals of the same herd, sick at the same time, as between different 
herds in different counties. And what is of great importance, I did 
not find a single case in which it could possibly be supposed that 
death resulted from a local disease. * * * 

" Considering all these facts, there can be no doubt that these animals 
all died of a general disease, a disease not caused by changes in any 
single organ, but on the contrary a disease which causes the various 
organic cnanges observed." 1. c, p. 435. 

That is good pathology. Every word there written is strictly in 
accordance with the true facts. Now, in the name of logical common 
sense, I ask, what kind of a "general disease" could, or can, pos.sibly 
have "caused the various organic changes observed " but a blood poi- 
son — a septiaemia? 

It is needless to quote further from Mr. Salmon's reports prior to 
bis last, for all through them he was of the " same opinion still." In 
his last report, as we have seen, he turns a complete intellectual hand- 
spring. Instead of a "general disease," he gives us two local diseases: 
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Ist. An ulcerative-neoplastic enteritis. 

2(1. A "chronic pneumonia." 

The reader would like to know how such cerebral "jugglery " came 
about? Now, a "juggler" is a clever trickster. 

The reason is simply to be sought in the fact that I had outfooted 
Mr. Salmon and discovered the germ of swine plague, and that I had 
been fortunate enough to find, with Detmers, more pneumonia than 
ulcerative-neoplastic enteritis. Fortunately, or unfortunately, Salmon 
is a great worshiper of authority, and Shiitz had come across three 
swine (only), out of a single outbreak, which were afflicted with the 
pneumonic side of the picture, and concluded that they represented the 
same disease his earlier examinations had to do with, (an error !) and 
therefore asserted the " Schweineseuche " to be a " pneumonia." This 
was an authoritative bolster to Mr. Salmon. He thought he had me 
sure, though I had "knocked out" his forged germ of swine plague, 
1885, he could now retain it by the forcible isolation of the intestinal 
lesions from the pulmonary. So he took the former to himself as an 
independent disease, "hog cholera," and left me the other as swine plague 
which he declared to be a pneumonia, for it will be remembered that 
in his report of 1886, he makes mention of some one having found a 
germ which was connected with pneumonic lesions, and probably the 
cause of them, or words to that eiFect, the exact ones have already been 
quoted. So, it is plain to be seen that Mr. Salmon is like the gambler 
who stakes his all on a forged note and then loses the game. He 
first forged a germ to save his hunger for priority and monopoly. 
Beaten at that, he goes back on his well-considered conclusion of 1878- 
1885 (when he had no opposition, and rightly considered the swine 
plague to be a " general disease," which of necessity must be a " septi- 
caemia"), in order to still save that forgery, and against every princi- 
ple of common sense, splits swine plague into two local instead of one 
"general disease." Hence, it is only to keep himself from sinking 
that he now grasps at the last plank, and, as a drowning sailor, tells 
his uttterly incompetent audience that I — "the same author insists, in 
the most positive terms, that hog cholera is an extra-organismal-in- 
fectious septicaemia." 

Reader, do not think I am fighting Mr. Salmon ! 

No ! no ! I am fighting for the truth, for the salvation of the great 
hog interests of the United States ! 
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Then Mr. Salmon boldly cried for proof, knowing well there was 
no one in that audience who could either give it to. him or contradict 
him. 

The proof he wants is of two kinds : 

1st. That swine plague is not a contagious, but an infectious dis- 
ease. 

We have partially answered that question, and will more conclu- 
sively show that it is not a "contagious fever ^^ before we are done. 

2d. That swine plague is a septicaemia. 

That question Mr. Salmon answered for us in 1878, and gave us 
the same answer until 1886. We will, however, try and see if still 
more proof cannot be found. 

Although, as intimated before, it would not make an iota of dif- 
ference to me if all the authorities, living and dead, sacred and pro- 
fane, were against me. I would face them all, did I believe — aye, did 
I know — as I do now, that all and every fact was on my side. Noth- 
ing is worthy a moment's respect but that which all the facts at com- 
mand tell us is the truth. Science is the search for facts, for the truth 
— not the truth, but the search after it. Hence, to the scientist, the 
weight of authority often may be valueless. Truths, like good wines, 
improve with age. Authorities, like old bottles, often spoil the wine 
— i.e.y the truth. The authorities, like the bottles, are finally "burst" 
by the advancing truth-seeker. Science has afi army of fighters. Her 
standard is marked with the war-cry, "Seek truth/' Truth is rankly 
anarchistic against authority unsupported by facts. 

However, it is pleasant to have a little support, and Mr. Salmon 
has just a "leetle" in Professor Schiitz, because, as said, he announced 
the "Schweineseuche" to be a "pneumonia;" ergo, "hog cholera" 
must be an enteritis ! As I shall show, Schiitz is on very shaky 
ground. The "Wild-seuche" is a " septicaemia," a general disease, 
but Schiitz did not have acumen enough, or the weight of authority on 
Loeffler's part was too great to allow a difference of opinion or to per- 
mit Schiitz to see that two similar germs could produce different effects, 
so he forced the " pneumonia" of the true swine plague into Loefller's 
" Schweineseuche," which, again, Loeffler did not see was the " Wild- 
seuche," but Loeffler did see the disease he studied was a septicaemia, 
and I will show that Schiitz contradicts himself, and is not \iertain of 
anything. 
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THE AUTHORITATIVE EVIDENCE THAT SWINE PLAGUE IS A SEPTI- 
CEMIA. 

Loeffler says : 

"By the great importance which the diseases of swine have from 
an economic standpoint, their extended bacteriological investigation 
should soon bring us to definite conclusions, if the bacteria produce a 
disease belonging in the group of the erysipelas diseases, or if one is 
justified in looking upon these organisms as belonging to another spe- 
cific disease of swine, viz., 'Schweineseuehe' or ^ Sch weine-septicsemia,' 
and therefore to be distinguished from the genuine erysipelas of those 
animals." Arbeiten a. d. Reichs Gesundheit Amt.^ 1. c, p. 54, 

Schutz says on this point : 

"The previous experiments show that mice and rabbits which have 
been inoculated with small pieces of the spleen from a diseased swine 
become infected or die of a septiccemia, and that in the blood and 
tissues were to be found the same bacteria that infected the spleen 
of the hog, that is, the oval bacteria. Consequently it was proven 
that the spleen of hogs had pathogenetic action, and that the bacteria 
are the cause of this action. Hence their inoculation upon mice and 
rabbits produces the same disease as is produced by the direct inocu- 
lation of pieces of spleen from a diseased swine." 1. c, p. 883. 

The reader will please observe that Schutz has said in the passage 
above quoted that the mice and rabbits which were inoculated with small 
pieces of spleen from diseased swine "septicsemisch erkrankten und 
starben," that is, derive septicaemia and die therefrom, and again, 
^'Rein kulturen fortgezuchteten Bacterian hatten, nach ihrer Verimp- 
fung auf Mause und Kaninchen dieselbe Krankheit, hervorgeufen, 
wie die verimpften Milz-stucke," which, rendered into English, is, 
that pure cultures of the bacteria had, when inoculated upon mice and 
rabbits, produced the same disease as pieces of the spleen of a swine 
that had recently died of Schweineseuche. 

The necessity of presenting these facts from Sc^hiitz's work will be 
self-evident when one reads the following words upon a later page of 
the same : 

"Denn es steht nun mehr fest dast die durch die ovaleu Bacterien 
bedingte, und als Schweineseuche bezeichnete Krankheit auch kdne 
Septicaemia im eighentlich sinne des Wortes, sondern eine infectiose 
Pneumonic ist." Ibid., p. 402. 

That is, it is now proven that the disease which is caused by the 
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oval bacteria, and known as swine plague, is not a septicsemia in the 
true sense of the word, but an infectious pneumonia. 

Schiitz seems to have forgotten that he had previously written that 
the disease produced in mice and rabbits by these same oval bacteria 
was a *^septica?mia" and that it was the same disease as was produced 
by inoculations with small pieces of spleen of swine that had died of 
Schweineseuche. 

If this is not a contradidio ad absurdum I do not know what is. 

But even after writing the last passage quoted from the original, 
Schiitz does not seem to be by any means sure of the correctness of his 
conclusion that swine plague is indeed an ^^ infectious pneumonia," 
and not a " septicaemia" for he immediately qualifies that conclusion as 
follows : 

^'•Notwithstanding, 1 prefer to hold to the name 'Schweineseuche' 
for the time being, as will be shown later, it is not proven to a cer- 
tainty that the lungs are the only point by which the disease produc- 
ing bacteria enter the porcine organism." Ibid., p. 402. 

The conclusion of Schiitz, that the " Schweineseuche " is an " in- 
fectious pneumonia," is most logically shown to be incorrect by 
Hueppe, though I think Hueppe mistaken when he includes Sclmtz's 
caseous- gangrenous pneumonia in his conception of the '' Wild-seuche" 
simply because, as I have endeavored to show, the bacteria appear to 
be of the same species as those causing the ''Wild-seuche." But, 
whether we accept the conclusion of Hueppe that such be the case, or 
follow my own idea that Schiitz's second series of hogs represent the 
pulmonary lesions of the true swine plague, still Hueppe's criticism 
of Schiitz is equally applicable to either disease, and shows that the 
primary lesion, the true disease, is a septicaemia and not a local, or- 
ganic disease. 

Hueppe says : 

The experiments of Loeffler were considerably perfected through 
the demonstration, by Schiitz, that the disease, also, frequently ap- 
peared in a pectoral form. Although the discoverer of this form 
(Schiitz) treats it with considerable partiality, and has made public the 
idea, that the ' Schweineseuche' is not a septicaemia in any true sense, but 
an infectious pneumonia, still I must say that he has gone entirely too 
far in making such an assertion. As Johne and I have shown, it de- 
pends, essentially, upon the modus of the infection, whether the 
'Schweineseuche' appears as a septicaemia or an infectious organic dis- 
ease." 1. c, p. 77G. 
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As I shall show, I cannot ac'ccpt this last wncUision, altliongb the 
entrance of the inficiens bv wav of the hines niav cause a broncho- 
pneumonia, coeval with the blood infection, still every phenomenon 
of the disease shows that the pathological ens of either the swine plague 
or the "AVild-seuche" is a septiaemia and not a local organic com- 
plication. AVere the latter the fact, then in cases where the pulmonary 
lesions were of so marked an initial character, those of septicaemia 
should not be concomitant with them, but follow after as secondary 
lesions, which is never the case. 

Mr. Salmon might also find support for his latest assertion, that both 
his "hog cholera" and the swine plague are local organic diseases, in 
the following quotations from Schiitz — where he says, with regard to 
the results of his second series of investigations: 

" Upon the pneumonia follow the results of a general infection 
which takes place partly by way of the lymphatic and partly by the 
blood circulation. For the first speaks the severe changes of the lymph- 
glands, and for the infection of the blood the parenchymatous change? 
in the liver, spleen, and kidneys, and the irritation of the stomach and 
intestines." 1. c, p. 392. 

As has been shown in another place, Professor Schiitz most em- 
phatically places the "cart before the horse" in any such reasoning. 

This brings us to a point in the discussion in which it becomes nec- 
essary for us tj know 

WHAT IS MEANT BY THE WORD SEPTiaTlMIA, 

and then we shall be able to show how Professor Schiitz is wrong in 
his conclusions. 

First as to the word ! 

As I have no Greek type at my command, the radices of the word 
will have to be printed in Latin letters. 

Septicaemia is from the Greek "Saptos," putrid, and dima, blood. 
That is, the addition of some putrid, disease-producing element (in 
solution) to the blood. It is very important that the meaning of the 
words "in solution," be fully understood. Bacteria, of themselves, 
in the blood do not constitute "septicaemia," for we may introduce 
many known forms of micro-organismal life without producing a 
septicsemic condition of the blood. AVe may even introduce germs 
known to be septicajmic, as to their product, into the blood of carniv- 
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ora — dogs — without even seeing the fatal effects of blood poisoning. 
It is the character of the material secreted by the micro-organismf 
and added to the blood which constitutes a given species septicaemic. 
The word was originally invented long before humanity had any idea 
of micro-organisms as a cause of septicaemia. The ancient authors 
observed that in cases of putrid ulcerations, or non-healing wounds, 
that a general disturbance of a peculiar character frequently resulted ; 
hence, they assumed that the fluids of this putrefaction were somehow 
absorbed and distributed over the body, or, in other words, that like 
the character of the wound something putrid was taken up and con- 
stituted a part of the blood. Hence, the word "septicaemia!" It 
matters nothing to the etymology of the word whether that putrid 
something is generated by micro-organisms or not. Septicaemia can 
be induced without the presence of such organisms in the tissues. 

We can free solutions, in which septic germs have been cultivated, 
from them, and by injecting the thoroughly germ-free fluid into a 
blood-vessel, produce temporary septicaemia. The same can be done 
with chemical derivates from putrid material. The difference between 
such a septicaemia and one due to micro-organisms in the blood is, 
that in the latter the amount of septic material is constantly being 
augmented. It can thus be seen that septicaemiae can be easily classi- 
fied into several forms according to the way they have been induced, 

A doctor von Mansfelde, who has been known to say that he 
enjoyed the enviable reputation of being "the pathologist of Ne- 
braska," recently undertook to review my work upon the "southern 
cattle plague." In the course of his remarks may be found the follow- 
ing passage: 

"Septicaemia is not a specific disease, nor, as a matter of course, can 
a non-existing disease have a specific germ — septicaemia is simply a 
product of disease — varying from a mortifying stump of a limb to 
typhoid fever, pneumonia, and metro-peritonitis — Dr. Billings cer- 
tainly knows this." 

"Dr. Billings" knows nothing of the kind! 

The^ reader will remember the introductory remarks of this chap- 
ter as to effects being causes and causes effects. A person who 
cannot recognize this fact is certainly not a philosopher, and as pa- 
thology is the philosophy of disease, and the "doctor" fails to iccog- 
nize this fact, it is axiomatic that he has no claim to the reputation of 
19 
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being "the pathologist of Nebraska." He tells us that "septicaemia 
is not a specific disease." To that statement I would ask, what is the 
cause of septicaemia? Is it not a si)ecific effect? Is it not in the 
southern cattle plague, swine plague, and such diseases a s})ecific 
micro-organism? An effect of unknown causes, nevertheless a specific 
object? Now like begets like. If the cause is specific the effect must 
be also. Again, there can never be an effect without its possibly becom- 
ing a cause. Septicsemia is the sjiecific effect of a specific cause acting 
upon the blood, and as it threatens the existence of certain elements 
of the blood, it must be a disease of the blood. We shall return to 
this point again. It has been shown that specific organisms, to which 
I have given the name of "ovoid, belted germs," are the cause of a 
large class of diseases, as well as that nearly every investigator has 
looked ri)on each of these diseases as a sj^ecific septicsemia. These 
diseases are, rabbit septicaemia, Wild-seuche, the southern cattle 
plague, yellow fever, and others of the same pathological character; 
but caused by bacilli, as anthrax, malignant oedema, emphysema in- 
fect iosum — black leg, etc. How, then, can the doctor, were he a pa- 
thologist, say, "nor as a matter of course can a non-existing disease 
have a specific cause?" It is perfectly evident that the honored gen- 
tleman does not know what disease is. Let us see what a septicaemia 
really is? Is it a disease or not? To answer that question we must. 
first define disease! 

Disease is any condition of any cell, tissue, (yrgan, or organism which 
threatens the continued existence of that ceil, tissue, organ, or organism. 
The blood is a tissue. It is composed of cells and intercellular substance 
— the plasma. It has been said that septicaemia is the addition of 
any septic material, in solution, to the blood. The plasma, being the 
fluid, intercellular tissue of the blood, it is evident that this septic 
element must be held in solution by the plasma. The cells float in 
this plasma, and experience has shown us that the red blood cells suffer 
in these septic diseases. Their existence is threatened ! Henije, sep- 
ticaemia must be a disease! The action of the septic-toxin upon the 
blood varies according to the specific character of the micro-organism 
producing it. It is this that makes them really specific in their 
effects. The blood lesion is the specific disease. This is something 
that a good many dilitanti observers and would-be pathologists have 
yet to learn. Sometimes this toxin is actually destructive to the red 
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l)looil cells, and the bloo^ is not only thinner than normal, but is also 
more of a colored fluid than blood. This is the case in the southern 
■cattle plague. In other diseases the toxin added to Ihe blood by the 
specific micro-organism -exerts more of a chemical action upon the 
red blood cells; it either destroys or materially overcomes their 
afBnity for oxygen, while having less destructive action on the cells 
themselves. In such cases, anthrax, Bwine plague, the blood is very 
dark, blue-red in color, and thick, or, aa it is often described, " tar- 
like" in consistency. These statements must be simply taken as de- 
-scribing the superficial lesions of the blood in septicemia. Here, 
then, we have not only an effect upon the blood, but also an effect 
which becomes a cause of other effects, which, like it, constitute disease 
in other tissues. 

To return to our reviewer, who again says: 

"That all these diseases are accompanied by a great destraction of 
the tissues of the body, and that thereby a septic condition is invari- 
ably developed, no one can deuy ; but it b also true that the septic 
condition is the ultimate effect either of the decaying tissues of the 
organism, of a poison which may emanate from the bacteria, or as a 
product of their raetaliolism (Brieger's typhotoxin)." 

In the above we have three different statements, which we will con- 
sider as they are mentioned. 

1st. "That all these diseases are accompanied by a great destruc- 
tion of the tissues of the body." 

What causes the destruction? Was it innate in the tissues? 

On ihe contrary, has not surgical experience taught us fliat if we 
can keep a given something away from injured or wounded tissues, 
that there is no danger of septicemia. We know that that something 
is of a microbic character! Hence, the doctor's assertion, that "a 
non-existing disease can have no germ," is proven daily to be quite 
the contrary by his own acts, for I believe he justly enjoys the credit 
■of being "the best ovariotomist in Nebraska." Injured tissue can 
and does undergo a process of destruction, dissolution, and absorbtion 
in every case of traumatic healing without any danger of septicsemia, 
but only when we keep the germs away from lodgment in such tissues. 
JHo better example can be found than the coiitrasts l>etween parturition 
■when it runs its normal course, aud septic metritis. 
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2d. The doctor tells us, "that the septic condition is the ultimate 
effect of the decaying tissues of the organism." 

Nonsense ! 

The answer to that question has been given above, " keep away the 
germs, and dissolution, resolution, and healing will follow without 
septiceemia resulting." The germs cause the *^ ultimate effect" — the 
septicaemia. 

3d. The doctor confirms every word I have said when he says, 
"that the septic condition is the ultimate effect * * of a poison 
which may emanate from the bacteria," hence the tissues having noth* 
ing to do with it. The non-surgically treated wound makes the 
atrium, however. Dr. von Mansfelde's whole fabric, therefore, has 
collapsed ! He knows, or should know, that it is the law of good 
surgery : no germs, no wound septiaemia. The great master of anti- 
septic surgery. Lister, the savior to carry the balm of salvation into 
our pest-stricken, gangrene-producing hospitals, taught that principle, 
and every surgeon in the world acts upon it to-day, though each may 
have his own peculiar ideas as to the best method of carrying it into 
effect. Septicseraia is not a "product of disease," but it is disease 
itself. It is an effect and a cause at the same time. It is a product 
of germ life ! But it is more ! It is not only a product of germ life, 
a something added to the blood v^hich induces disease of that tissue, 
but it again produces disease by its action upon the caloric cepters. 
It produces fever. Fever, however, is not a disease. It is the pro- 
duct of the irritation of the septic material. It is, in a septicsemio 
disease, an intermediate factor between the blood lesion and those dis- 
turbances of the parenchymatous organs which it causes. In septi- 
caemia, the fever is the transmitter of the primary action of germs, 
the blood disease, to the various organs of the body where the seeond- 
arv lesions occur. 

The same reviewer also asks some interesting questions, which are 
as follows, and though answered in another part of this report, it cer- 
tainly will not be out of place, and also a courteous act to answer them 
here again. He says : 

" Why Dr. Billings should coin a new genus for his southern cattle 
plague germ is quite incomprehensible to the reviewer — and how lie 
comes to call it a belted, septicsemic germ, and the disease an extra- 
organismal, local, land septicaemia, he cannot understand at all« It 



Frank S. BUlinga. 293 

cannot be denied that the germ, if it is the cauge of all the diseases 
menttoued, belongs to the same genus a;9 the micro-bacterium of 
typhoid fever." 

This question bears on its face the evidence that, the doctor does not 
know anything, practically, of the subject upon which he is treating. 
First; let me tell him that the germ he speaks of has no resemblance 
to " the micro-bacterium of typhoid fever," other than some points 
of correspondence in development in artificial media. The micro- 
oi^nism of typhoid fever is a bacillus and not a bacterium, but what 
distinguishes it far more effectually from the micro-organism of the 
southern cattle plague is, that typhoid fever is a disease of man, and, 
though local in its origin, extends to all climates, while the southern 
cattle plague is a local disease dependent upon certain climatic con- 
ditions for the development of its germ. Why did not the learned 
author say that the germ of yellow fever belongs U> the same genua 
as the micro-organism of the typhoid fever, for I have said that it 
belongs to the same class as that of the southern cattle plague, and is 
far more like it than that of typhus abdorainalis? 

The doctor is again troubled to know why I have called the class 
of germs to which those of the southern cattle plague, yellow fever, 
and swine plague belong "belted," or better, "ovoid, belted germs"? 

That question is easily answered, and I have no doubt that every 
patho-bacteriologist will thank me for such an attempt at classification. 

Because we know of a large number of diseases, each of which have 
this in common, that their miero-etiological organisms all have striking 
morphological and cultivatio-biological resemblances. They all look 
more or leas alike under the microscope, and develop more or less 
alike in different media. They all liave the same form and the same 
general staining reaction. But in one thing each is different from the 
other — they occur in different forms of animal life under natural con- 
ditions, some of them being distinctly limited to one species, as the 
e plague, others occurring in several, as the " Wild-seuche," which 
attacks deer, bovines, and swine, and still another is not known to be 
a natural infection — rabbit septicemia. 

But, again, they all have one attribute in common. 

They all produce septiceemia, and each one produces a specific sep- 
ticffimia. Each one also finds a specific something in the species of 
animals it infects, which helps determine not only the character of 
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the septicaemia — its lesions — but also the character of the secondary 
lesions — swine plague. 

Now were these the only varieties of septicemia known, there would 
be no need of creating a special class for these micro-organisms. There 
are, however, several other varieties of septicaemia which are caused 
by entirely diiferent organisms. For instance, we have anthrax, black- 
leg, and malignant oedema, caused by different members of the bacillus 
group, which could be equally well termed the bacillary septicaemia. 
More complete justification of my endeavor to differentiate this group 
of septicaemic diseases (from those caused by bacilli) by distinguishing 
the class of micro-organisms, which act as their specific causes, as " ovoid„ 
belted germs," than has been given by Hueppe, could not be desired. 
In speaking of the " Wild-seuche" (which, as I have shown, is very 
intimately allied to the swine plague, and caused by a micro-organism 
belonging to this "ovoid, belted group"), Hueppe says: 

" This disease has undoubtedly been classified as one of the forms 
of anthrax in the past, and as Bollinger says, especially as gloss 
anthrax, white anthrax, or as anthracoid-pneumonia. Its resemblance 
to anthrax is very remarkable, especially in its clinical and jMitho- 
anatomical phenomena. We meet with the same carbuncular, erysip- 
elatous form, the hemorrhagic intestinal mycosis, and the same liem- 
orrhagic conditions in the internal organs which have always been 
described among the characteristic lesion? of anthrax. The only 
reliable point of differentiation between the ' Wild-seuche' and anthrax 
is to be sought in the morphology and biology of the respective micro- 
organisms" (1. c, p. 776), the former being caused by an "ovoid, 
belted germ," the latter by the well-known bacillus. 

The so-called "surgical septicaemiae " are largely due to micrococci. 
To repeat, we have, then, the still larger group of very distinct dis- 
eases — rabbit septicaemia, swine plague, " Wild-seuche," yellow fever, 
southern cattle plague, and undoubteilly others, all caused by a dif- 
ferent micro-organism, which is ovoid, colors only at its ends, and 
has round ends, and is marked by a colorless belt across the middle of 
the body. To distinguish this well-known group of micro-organisms 
I have coined the name "ovoid, belted germs," so that when other 
observers discover new members of the same group, by using the term 
" ovoid, belted germs " we shall at once be made aware of their chief 
characteristics under the microscojjc, and much about their manner of 
development. 
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So far as we now know, we may also be justified in concluding that 
the disease in which such a germ is discovered is also a septicaemia. 
The word "bacillus" is somewhat expressive, but " bacterium " is 
not. An object belonging to the latter class simply has to be ovoid — 
it may be " belted" or not, as the case may be — so I thought, and still 
think, it right to have coined the term "ovoid, belted germs." 

The doctor again finds fault with my having coined another term, 
"extra-organismal septicsemise." This was done for similar reasons, 
viz., to indicate that the organism infected became so from the organ- 
ism infecting finding its place of primary development in the outside 
surroundings of the former. The locus of primary origin alone 
decides this point. Of this attempt to generalize a certain class of 
diseases, the doctor says ; 

"Why then manufacture a name for his germ or for his disease, or 
diseases, which can have no scientific basis? The typhoid bacillus 
will do as well for his southern cattle plague germ as the inclusion of 
the disease into the group of acute infectious diseases. This is so 
much the more to be recommended, since Dr. Billings knows that the 
germ of typhoid fever rejuvenates itself, multiplies in the soil, and 
that the outbreaks of typhoid fever and those of the southern cattle 
plague show a great similarity; not to speak at all of the very similar 
lesions, which are produced in the body of man and cattle by typhoid 
fever and the southern cattle plague." 

The above is almost word for word unmitigated nonsense ! 

I think the term " extra-organismal septicsemiae " has a most prac- 
tical and scientific basis. It not only defines the nature of the disease, 
but tells us that the infection was from the surroundings of the organ- 
ism infected; and when we add to that, by an "ovoid, belted-germ," 
we have told a long story in very few words. The doctor admits 
the correctness of the term " extra-organismal septicaemia " when he 
says that, "Dr. Billings knows that the germ of typhoid fever rejuve- 
nates itself, and multiplies in the soil," and " Dr. Billings also knows 
that every known species of these pathogenetic, " ovoid, belted germs " 
also does the same thing. Hence, he thinks the term " extra-organ- 
ismal septicaemia " was even more appropriate to the circumstances, 
thanks to the doctor's criticism, than he ever did before. There is 
one thing, however, that Dr. Billings knows that his estimable critique 
does not, and that is, that, except in the fact that their respective 
micro-organisms find their locus of primary development outside the 
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animal body, and hence, genetically speaking, are to the respective 
species " extra-organismal," and again that a "septicasmia" results in 
each case, that there is no more relation between typhoid fever in man 
and the southern cattle plague, or swine plague, than between a man 
and a gorilla. They belong genetically to the same great class of 
diseases ; that is all. But, on the other hand, we have still another 
class to add to our septicsemic group. This class has but one represent- 
ative which I call to mind at present. It is an absolutely intra-organ- 
ismal septicsemia. It is due to the accumulation in the blood of 
used-up material that should be excreted by the kidneys, and is known 
as uraemia. It might be equally well termed septo-ursemia, but that 
would be unnecessary. Hence, the septicsemifie may be logically and 
pathologically classed into three groups, viz.: 

1. W Vmnc?-f n/ec^ion «6/><iccemwe, or surgical septicaemise. The wound 
and the surgeon's carelessness being the primary cause, while the 
germ is the secondary, the specific cause. 

2. Extra-organismcd aepticcemicBy due to a specific physiological 
idiosyncrasy of the species infected, as a primary cause, and the specific 
germ as the secondary or completing cause. 

3. Intra-organwmal septiccemice, due to retention of non-excreted 
material in the blood from the non-action of specific excretory organs 
— ursemia. 

THE SWINE PLAGUE A SEPTICEMIA. 

It seems to me that no one can doubt that the swine plague is a 
septicsemia, a " general disease," as Mr. Salmon most truthfu^y said 
in his report of 1878, and not a "disease caused by changes in any 
single organ, but, on the contrary, a disease which causes the various 
organic changes observed." 1. c. 

Before considering this question in the light shed upon it by the 
patho-anatomical lesions of the swine plague, let us first give a 
moment's attention to the collateral testimony, 

I think that I have sufficiently established the correctness of my 
endeavor to differentiate this group of septicfemic diseases from those 
caused by bacilli, by calling their micro-etiological organisms "ovoid, 
belted "germs. The fact that these ovoid, belted germs are the causal 
moment in these diseases is too well estaljlished to be questioned, so 
far as those herein mentioned are concerned. Nov. we know that one 
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of them, at least, was given the narae of "septicsemia" by Gaffky 
from the outset, and that the name was selected because the character 
■of the lesions so completely corresponded with those met with in other 
known forms of septicaemia. Hence, though he discovered the micro- 
organism alluded to in the filthy water of the Panke, and not in any 
infected animal, and then, by experiment, fonnd rabbits were suscep- 
tible to it, he called the disease "Kaninchen-septicsemia." 

The historj' and cliaracter of (Jaffky's results and conclusions also 
•xores a point for me, which, so far as this " Kaninchen-septicEemia" 
la concerned, shows it can be nothing else than " extra-orgapisraal." 

To repeat : As the disease was not known to exist in rabbits, and 
is not known to occur in them as a natural infection, and as Gaffky 
accidentally found the germ in the earth, and then, for the first time, 
induced the disease in rabbits, there is no room for ai^ument that 
the Gafi^ky rabbit septioemia was and is not of extra-organismnl 
origin. Again, we have seen that men of undoubted ability, who 
have studied other diseases of this same class caused by these " ovoid, 
belted germs," and whose names are connected with the discovery of 
the specific germs — contrary to the reasoning of tlie talented master of 
pathology in Nebraska, Dr. v. Mansfelde — have also come to the same 
conclusion, that such diseases are also septiciemia, and even Cornil and 
Chantemesse admit the same thing aa to the swine plague in France, 
though they mistakenly persist in calling it a "contagious pneumonia," 
when they say : 

"The lesions described show that the contagious pneumonia is a 
general iniectious disease, [they fail to see that in coming to this con- 
clusion they flatly contradict their assertion that the disease is a "con- 
tagious pneumonia," for the pneumonia is an accidental, secondary 
complication !] rather than a local pulmonary aflectiou." 

This then should show us that the swine plague is a "general .disease," 
and as the " Witd-seuche," and the "rabbit septioemia" have been 
shown to bo septicsemite, aud as the yellow fever and southern cattle 
plague were known to be such long before the germ of either of them 
was discovered to belong to this same group, we may feel perfectly 
safe in concluding that the swine plague is also what Mr. Salmon said 
it was in 1878, and what Cornii and Chantemesse agree in saying it 
is — a "general disease;" and that I was right, in 1886, when I also 
said the swiue plague is sq)tica;mia, though to save his poor, unfortn- 
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nato, manufactured organism, and to try and be original, Mr. Salmon 
subsequently made the ridiculous attempt of differentiating swine 
plague into two local diseases. We have, also, called attention to tht^ 
fact that it was beaiuse Sthiitz said that the German *'Schweine- 
seuche" is an "infectious pneumonia," a local organic, instead of a 
general disease, that Salmon felt he had support in his absolutely un- 
warranted attempt to differentiate the one American swine plague into 
two essentially idiosyncratic complications. 

Swine Plague an Extra-Organismal Septicemia. 

Having, it is hoped, conclusively shown that this porcine pest is 
nothing more nor less than a septicaemia, by collateral testimony, 
and that of Mr. Salmon and other observers, it now remains for us to 
discuss the nature of the disease as to its genesis. But little need to be 
said upon this point, however, as by reference to our consideration of 
the etiology of swine plague, and the previous discussion the reader 
will find an abundance of incontrovertible evidence that swine plague 
does not belong to the — 

1. Surgical septicaemise; nor to the 

2. Intra-organismal, but to the 

3. Extra-organismal septiciemise ; that is, it is a disease, the genesis 
of which does not necessarily depend upon the pre-existence of trau- 
matic lesions in the skin, nor upon the non-action of any of the organs 
of the body; but, primarily, upon certain unknown physio-chemical 
idiosyncrasies of the porcine organism, in health, and the entrance of 
a specific something into that organism, from outside, where it finds 
peculiar conditions favorable to its development and where through a 
specific physiological attribute it causes disease by the production of a 
poison which is given off* in the blood and taken up in solution by 
that tissue, and then conveyed to all parts of the body ; hence, is an 
extra-organismal septicaemia. 

I think no further argument is necessary to show that this inficiens 
does not, at first, develop in the porcine organism and then pass from 
hog to hog; that is, that the disease is contagious. Every form of 
septicaemia, except, uraemia, whether due to trauma of surgical origin, 
or such as occur in the natural course of events, parturition, is non-con- 
tagious in origin, and non-contagious in extonsion; (but not Jion-trans- 
missible by inoculation in the expeii mental sense of that term). Iw 
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fevery case, no matter how or where, the micro-organism, the cause of 
the specific septictemiee, finds its locus of primary development,^ its; 
locus of natural life, its only permanent habitat, outside of the animal 
organism. Its home within the infected organism is but transient ! 
A temporary boarding place ! 

That the swine plague is an "extra-organismal septicaemia^' need not 
be further discussed at present ; as, unfortunately for the reader, the 
whole practical side of the question has got to be threshed over again 
when we come to treat upon prevention. 

We can now bring this part of our discussion to a close by the 
consideration of 

^ SWINE PLAGUE A SEPTICEMIA AS SHOWN BY ITS LESIONS. 

It would seem that the competent reader must have come to the 
same conclusion, by this time, to which I came with regard to the 
swine plague long before it was possible for me to fully comprehend, 
far less correctly interpret, its many peculiarities, and that is, that it 
is not only a very interesting, but also one of the most complex dis- 
eases of animal life. The uncertainty existing in the minds of Euro- 
pean investigators, and their mistaken conclusions as to its nature and 
its lesions, are not to be wondered at when we consider how little 
actual experience they have had with it. While its specific micro- 
organism and the detailed character of the patho-anatomical lesions of 
this porcine pest may be all studied in the laboratory, I must say that 
no man can ever learn very much about the swine plague in that way^ 
It must be observed most critically in the field, and by a very large 
number of hogs, at all seasons of the year and under every conceivable 
form of treatment of the animals by their owners, before any man is. 
competent to give conclusive opinions upon this malady, no matter- 
how fitted he may be in other respects to enter upon such investiga- 
tions. To come to any trustworthy conclusions, as Schiitz did, by the 
examination of six or seven cadavers, with a most imperfect history,. 
and absolutely no clinical experience, even though a few experiments, 
were made, can not only be misleading to the investigator, but be the 
cause of his innocently misleading others. It is to be hoped, as well as 
it is my sincere and determined purpose, that this work shall lead to 
the rapid solution of all the questions here discussed, if not settled 
by it, and most especially, that absolute justice shall be rendered ta 
every investigator according to the character of his work. 
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We have now to explain the action of our primary effect, the bac- 
terium, as the specific, or sufiicient cause of swine plague. The first 
act in this drama is the entrance of this specific organism into the body 
of the animal affected. No matter how this entrance is effected, the 
primary result is invariably the same, viz.: the infection, pollution, of 
the blood. The production of septicaemia. This point need scarcely 
be emphasized again, but when so good an observer as Schiitz falls 
into the error of looking upon pneumonia, in such a disease as this, 
as the primary lesion, one scarcely knows what to say. To one who 
knows him as well as I do, it seems absolutely incomprehensible. The 
necroscopial notes introduced in order to show how the lesions in rab- 
bits inoculated with pure cultivations of the swine plague germ dif- 
fered from the results obtained by Loeffler and Schutz, the former es- 
pecially, are sufficient evidence that the real effect of the germ is to 
produce a septicsemia. The more virulent the material used, the more 
acute the attack, the more is this fact apparent, as is also well shown 
by some of the notes made from autopsies upon swine. 

Before going further I desire to call attention to an especial point 
that has occurred to me by which the specific action of the etiological 
t)rganisms seem to differentiate the contagious from infectious diseases. 
The following remarks must be taken in a suggestive rather than an 
Axiomatic sense : 

<X)NTAGIOUS DISEASES MORE SPECIFIC IN THEIR LESIONS THAN 

INFECTIOUS. 

In endeavoring to establish a more practical and scientific meaning 
for the words contagious and infectious than has heretofore been the 
case, that is, making them apply to the origin — ^genesis of the inficieus 
in either class of disease — it is my hope that a great step has been 
taken towards clearing up the miserable uncertainty which exists in 
our medical literature upon the subject. Again, it appears to me 
that the contagious diseases differentiate themselves from the infectious 
with almost equal sharpness by the action of the inficiens. In those 
of a strictly contagious nature we generally find the inficiens manifests 
its specific character, aside from its genesis, by some almost pathog- 
nomonic peculiarity of the lesions in each disease. The idiosyncrasy 
of the causa sufficiens in contagious diseases may be either some pe- 
culiar cutaneous eruptions, or lesions, spotted typhus, syphilis, tuber- 
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cnlosis, scarlet, glauders, the foot and moatb disease, or by local 
action in certain organs, as iu the mumps and contagious pleuro- 
pneumonia; while there are still others in which the specific organic 
aflSnity, on the part of the iiificieus, is well marked, still, so far aa 
we yet know, pathognomonic lesions are entirely absent, of which 
rabies is a marked illustration ! 

Septicaemia as a primary lesion never occurs in contagious diseases, 
The blood simply acts as a conveyer of the specific germs over the 
body and as nutritive pabuhuu. The fever is the result of the direct 
irritation upon the tisanes, rather than of a poisonous septic irritant 
in the blood. ^Vhen septicasmia occurs it must be looked upon as a 
secondary lesion, or complication. 

In the extra-oi^nismal septiceemiie quite the contrary is the case. 
Here the blood lesion and the sequential parenchymatous changes are 
the specific or primary lesions, while all organic are of a secondary or 
accidental nature. Even those which are more or less characteristic 
in their nature, such as the "enorm cedem" of Wild-seuche, the pecu- 
liar muscular complications of the black-1^, the erysipelatous redness 
of rougct, while pathognomonic to au essential degree, must be looked 
upon as deuteropathic manifestations, and not due to protopathic action 
on the part of the inficiens. Pneumonic and intestinal lesions in these 
diseases must not be looked upon as essentially specific. They either 
indicate that the causa sufficiens gained access in one of these directions, 
or are secondary complications. Anything pathognomonic in these 
lesions must be attributed, fiir more, to somethipg sjiecific in anatomical 
structure, or to physiological idiosyncrasies in the s^wcies infected rather 
than to any primary action on the part of the micro-organisms infect- 
ing. Typhus abdomiualis, swine plague. 

Cholera, though a strictly infectious disease, is not septicKmic. 
It can be likened to those contagious diseases in which the causa suffi- 
ciens manifests its specific action in certain organic complications. 
The intestinal tract gives the locus of specific primary irritation in 
cholera. 

Were the mentioned pathological complications due to the primary 
action of the inficiens, such as the neoplastic products in the large 
intestine in swine plague, and not caused, in the first place, by jieculiar 
anatomical or physiological conditions iu the organism infected, we 
should be able to produce them also iu rabbits, etc., when used for 
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experimental infection with the same germ. That we cannot produce 
such lesions is sure proof that such diseases are septicsemise. It will 
be remembered that as early as 1876 Klein pointed to this fact as 
proof against the conclusions of earlier observers that the swine plague 
could not possibly be typhus abdominal is. 

Seeking such lesions, and missing them, in the smaller animals used 
for experimental inoculation, has frequently blinded observers from 
seeing the true pathological ens of these septicsemise. Hence, in ani- 
mals in which such diseases naturally occur these ontogenetic lesions 
are often of peculiar diagnostic value, but at the same time their oc- 
casional absence has no negative worth. 

One fact stands very prominent before us as to the patho-anatomy 
of the " Wild-seuche," which is this. Although known to investigators 
ever since Bollinger introduced it to the world as an idiopathic mal- 
ady, and studied particularly by the professors attached to the Munich 
Veterinary School, among whom may be especially mentioned, Frank, 
Kitt, and Friedberger, and since Bollinger's time diiferentiated from 
anthrax ; still, not one of these observers has ever mentioned, or inti- 
mated, the presence pf any such lesions in the lungs of swine which 
have perished from that disease, as Schiitz describes in his second series 
of examinations of caseous or gangrenous pneumonia, nor does one of 
them mention the so-called "characteristic ''lesions in the intestines, as 
descril)ed by Roloff, and which are well known to occur in the swine 
plague. 

Coming back, then, to our starting point, 

THE ACTION OF THE BACTERIA IN SWINE PLAGUE. 

The first thing that occurs after they enter the porcine organism is 
multiplication in the blood, and the giving off to the same of a spe- 
cific toxic principle, which at once acts upon the red blood-cells and 
the caloric and respiratory centers, and causes an excessive rise in 
temperature and more or less disturbances in the circulation and re- 
spiratory functions. Now we will suppose that our animal dies 
during this stage of the disease; that is, in the course of 24 to 36 
hours after the first attention is drawn to its being ill. What shall 
we find? Nothing but the phenomena of acute and excessive blood 
poisoning, and those due to the above named disturbances and the 
initial results of fever, of which the autopsy upon the college farm 
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hog that died Dec. 12, 1887, is a most striking example! What did 
we have there? A thick, dark, blue-red Mood, almost black, of tar- 
like consistency, so much so that even in anthrax it would have been 
looked upon as extreme. Numerous hemorrhages in the serous and 
mucous membranes ; swelling of the parenchymatous organs, with 
much engorgement and the beginning of inflammatory changes; en- 
gorgement of the lungs, but no inflammatory lesions. But, aside 
from the blood, the most marked lesion was the swollen and hem- 
orrhagic condition of the lymph-glands. 

THE PULMONARY LESIONS IN SWINE PLAGUE. 

The greatest misconception exists as to the relation of these lesions 
to this porcine pest. The same is true of the Wild-seuche, according 
to the literature of German writers. In neither disease are the pul- 
monary lesions absolutely specific. While in many cases they may 
represent a primary lesion, in a certain sense, still they are not the 
specific, and even when so apparently primary in their date of incep- 
tion, it is questionable, even then, if the blood poisoning does not ac- 
tually antedate the proliferation which marks the genesis of the 
broncho-pneumonic centers. Where broncho-pneumonia is present in 
swine plague, or any septicsemic disease, it is simply a guide-post placed 
there by the germs to indicate to the observer that by these doors we 
entered in. From here they enter the circulation. From here the real 
disease begins. 

In swine plague the broncho-pneumonia is simply due to the 
mechanical irritation of the bacteria as they pass from the delicate ter- 
invnation of the tubes, or accumulate at these points. That such ma- 
terial is caseous, that it fills the tubes at this point, is no such won- 
derful thing as Klein, and Salmon imitating him, point out. It is 
but the natural result of rapid epithelial proliferation, and as the lining 
of the adjacent air-cells is of the same kind, and the irritation at once 
extends to them, it is also natural that the product must be of the same 
nature, and that it should become caseous, for rapidly produced cellu- 
lar elements are struck with death about as soon as they are born. Tlxe 
more rapid their reproduction the more rapid and complete the necro- 
biosis — hence, caseation. Schiitz fell into the most unaccountable and 
absurd error when he looked upon the caseous broncho-pneumonia 
and the gangrenous, destructive processes in the lungs, in swine 



304 Sioine Plugne — 

plngiie, as liiiviug the same origiu. He reasoned from phtbiais in nidir. 
AdmittiDg;, most cheeri'iilly, that Scliutz is riglit wheu he says that tlt« 
caseous brencho-Jjneiimonia indicates infection via tlie' respiratory 
ti'uct, still the gangrenous processes do not find their origin in the ex- 
tension of the broncho-pneumonia and complete filling op of the lob- 
idi from this source in any acute case. The course of the diisease i» 
too short for destruction to ai'ise from this source. I will cheerfiiily 
admit that such may occur as a sequel, but in over 500 autopsies I 
have never yet seen that sequel. My opinion is, that if swine can 
withstand the septicemia and its sequential lesions, that caseous 
bronoho-pneuniouia will never kill them. The destructive lesions io 
tlie lungs in swine plague have an entirely different genesis. 

They may or may not be caseous ; they may or may not be compli- 
cated by brondio-pneunionia; the latter will depend entirely whether 
the inficiens entered the infected organs by the i-esjtiratory tract or 
'lot. They will invariably be lobular from the moment of their in- 
ception. In only very rare cases will the infiltration of the lobuli be- 
dense, and hence, a dry, caseous surface will scarcely ever be seen.. 
When the infection ha.s taken place entirely by the digestive tract, or 
by means of intra-abdominal or subcutaneous inoculation, broncho- 
pneumonia will be conspicuous by its absence. 

THE GENESIS OF DEaTRUCTIVE PSEUMONIA IN SWINE PLAGUE. 

We have ah-eady considered the specific action of the bacteria of 
swine plague in producing scptictemia, and spoken of the direct ef- 
fects of the same, through fever, upon the parendiymatous organs. 
Among the latter the myocardium soon sufiers very severely and be- 
comes RDEemic, yellowish-grey-red in color, and very friable. In 
fact, I have seen it so badly degenerated that it mashed up under the 
fingers like any moist, granular substance. Whether or not tlie toxin 
acts upon the intra-cardial ganglia, I do not know. It certainly does 
not upon the respiratory centers in the medulla, nor upon those of cir- 
culation, except as the excessive rise in temperature influences them, 
especially the latter, by general disturbances of the circulation. Nat- 
urally the disturbances lead to hypersemic conditions in the lungs, 
and especially in those parts the least favorable to the active and r^- 
■ular flow of the blood. Here, stagnation and stoppage of the circu- 
lation soon oocui-s, according to acultness with which the scpticfemia. 
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and its sequential lesions are developed ; which is soon followed by 
disturbances and finally destruction in the vascular walls, and coagu- 
lation of the blood in those vessels soon follows, which is aided and 
abetted by the presence of innumerable bacilli, around which, as 
foreign bodies, coagulation also takes place.* 

The large interlobular vessels, in such localities, will be engorged, of 
a dark red color, filling up the entire interlobular spaces of the compli- 
cated sections. (See Plate XII.) The neighboring lobuli will be at first 
hypersemic or hemorrhagic, then oedematous, the same of the inter- 
lobular tissue, next more or less cellular proliferation occurs, but into a 
previously oedematous tissue ; the more distantly situated and not so 
severely complicated lobuli will be less oedematous and more cellular 
in the character of the material filling them ; if the septicaemia does 
not kill the animal at this stage, the next thing is necrosis of the pul- 
monary tissue, which may be entirely interlobular, or may complicate 
quite a number of lobuli ; the character of the mass filling these spaces 
will be either sero-purulent, sero-puriform, or sero -hemorrhagic, with 
either of the other two conditions. In the center of such conditions 
may be often seen broncho-pneumonic centers, which, if freshly formed, 
have still retained their consistency. Did the destructive processes 
originate from the bronchial tubes, we should be able to find corroded 
and destroyed remnants of the same, and these conditions would bear 
relation to the dispersion of the tubes in their extent, which is never 
the case; their extent being invariably in correspondence to the parts 
shut out of circulation, which is invariably sharply outlined by the 
engorged vessels. Another thing which contradicts the broncho- 
pneumonic origin of these destructive processes is, that the anaemic, 
oedematous, purulent, or puriform conditions are fully developed, 
while those of the broncho-pneumonia are still too circumscribed in 
character to justify any such interpretation. Total, dry, yellowish- 
grey caseation of large sections of the lungs, or whole lobes, as occurs 
in phthisis in man, is never seen. The oedema is invariably limited 
to those portions of the lungs shut ofiF from the circulation. Collat- 
eral oedema is never seen. 

My esteemed colleague Dr. H. J. Detmers, who has made very ex- 

* These processes in the lungs are surely of a hsematogenetlc nature, and seem to be the fiist 
that haye ever been described of this character in any specific disease, for Baumgarten &i>ys 
(Lehrbuch der Pathologischen Mykologie): "As inciters of haematogenetic pneumonia the 
only known micro-organismal causes are staphylo and streptococcus pyc^enesis." p. 270. 
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tensive and, in general, very trustworthy observations upon the swine 
plague, has come to some quite erroneous conclusions as to the genesis 
of the lung lesions, yet his testimony is valuable as showing. that 
pneumonia is a common occurrence in this disease, even when the in- 
testinal lesions are absent. He savs : 

" The most essential difference between the morbid features pre- 
sented at the jyost-morteni examinations previous to December, and 
those found in the animals examined in the winter and spring, consists 
in a more frequent affection of the large intestines in the summer and 
fall, while in the winter and spring the principal seat of the lesions 
was almost invariably in the organs of the chest, but especially in the 
pulmonal tissue/' 

Detmers then proceeds to give his conclusions as to the cause of the 
above variation in the organs complicated, which are as follows : 

^^ This difference, it seems to me, is not accidental, but admits of an 
explanation. At any rate, the predominating affection of the organs 
of the chest, and especially the extensive embolism and exudation in 
the lungs, observed in every case in which the large intestines were 
free from ulcerous tumors, may be traced to distinct causes, acting 
principally during the winter. 

*' Swine, especially in the cold season of the year, on entering their 
lairs and going to sleep in the evening, are in the habit of crowding 
close together, or lying on the top of each other, and of frequently 
passing the night in very close quarters. Such crowding into a nar- 
row space cannot fail to heat their bodies, to vitiate the atmosphere, 
and to accelerate respiration. Consequently, it will prevent a propci* 
decarbonization of the blood, and retard its circulation in the pulmo- 
nary capillaries, and cause more or less congestion of the lungs, and 
prepare those organs for just such morbid changes as are effected by 
the bacilli or their germs. In the morning, after the animals have 
been heated during the night, and on arising from their lair in search 
of food, the air, especially in winter, is usually cold and chilly, and 
but a moment ago reeking and steaming with perspiration [Sic! — B.], 
they become chilled and commence to shiver. Such a sudden change 
of temperature necessarily causes a disturbance of the functions of the 
lungs and of the skin, contracts the expanded capillaries of the latter, 
and thereby compels the blood to rush to the heart and to the interior 
parts of the body. All this cannot fail to praljspose, especially the 
lungs and heart, to become the principal seat of the morbid processes 
of swine plague, if the infectious principle (the bacilli) have entered 
the organism.'' Ag. Dept. Report, 1879, p. 371. 

The real cause of the predominance of pulmonary lesions in the 
winter and the intestinal in the summer and warm months, is not to 
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be sought, as Detmers concludes, in the " crowding together or lying 
on top of each other of the swine," but rather in the conditions of the 
surroundings. In fact, a better example that swine plague is an 
"extra-organismal" infection — in genesis — could not be asked for. 
In the warmer months (these conditions apply especially to the west- 
ern states, where swine are not penned very closely in the summer,) 
the swine root and feed and wallow in the dirt of the infected locali- 
ties, and the chances for intestinal infection predominate; they seldom 
seek their pens, or even are allowed to, but in the winter the ground 
is frozen hard, and rooting, etc., is impossible. During the warm 
months the germs in infected pens have been protected and multiplied 
in the straw and litter, which being protected from the rains is dry, 
so when the swine are penned, or seek these shelters in the winter, 
they find them full of a dry, dusty material, which is full of germs, 
and hence we have in such cases innumerable examples of aspiration 
broncho-pneumonia. But the broncho-pneumonia, only, has its origin 
in this way, as has been previously shown. This brings us to the 
discussion of another similar and equally misunderstood and compli- 
cated point in the pathology of this disease, viz.: 

The Intestinal Lesions in Swine Plague. 

CAN swine plague BE INDUCED BY FEEDING? 

In his summary of *^the differences between the bacterium of hog 
cholera and the microbe'' of swine plague, Mr. Salmon says of the — 

" Hog Cholera Bacterium, " Microbe of Swhie Plague. 

" Feeding cultures, after starv- "Feeding cultures produce no 
ing for a day, produce extensive- effect whatever," 1. c. 
necrosis of the mucous membrane 
of the large intestine; inflamma- 
tion and occasional ulceration of 
the stomach and ileum.'' Report 
1886, p. 675. 

He repeats these assertions in the Journal of Comparative Medicine, 
1. c, p. 143. 

Although one feeding experiment, the only one then made, in 1886 
had given negative results, my extensive studies of this disease in the 
field had shown me that the second assertion was unequivocally false, 
and as to the first, that is of the same nature, as no such bacterium 
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exists in swine plague. I did not continue these experiments at the 
time, because I had no pens at my command which were of such a nature 
as to entirely eliminate the possibility of infection in any other way. 

The proper conveniences being finally obtained, consisting of gal- 
vanized iron cages, with drawers of the same nature, which could be 
thoroughly washed and disinfected after each feeding, it was determined 
to proceed with feeding experiments in both rabbits and pigs. No 
preparatory treatment of the animals was introduced, as I believe that 
if a specific germ does ever cause infection by any special tract, that 
it must occur as under natural conditions, hence I emphatically con- 
demn the value of results received by previous starvation, as Mr, 
Salmon claims to have done, or by neutralizing the chemical reaction 
of the stomach by alkaline solutions or by the injection of opium at the 
same time into the abdominal cavity, as Koch and others have done in 
Europe. All such treatment seems to negate the value of experimental 
evidence. Hence my animals were fed their regular meals at r^ular 
times. After eating, the utensils were removed and cages washed 
and disinfected so as to prevent any possibility of infection via the 
respiratory tract through the desiccation of the material. The results 
actually contradict Mr. Salmon's assertions and confirm our practical 
observations. They are also excealingly instructive in other ways, 

FEEDING EXPERIMENTS. 

On the morning of June 5, 1888, I fed two one-third grown rab- 
bits with some freshly pulled lettuce from my own garden. Before 
giving it to the rabbits a bouillon culture of the swine plague germ 
of known virulence was poured over the leaves of lettuce, and the 
superfluous quantity shaken off. The rabbits were placed in a large 
galvanized cage, which had been most carefully scrubbed with scald- 
ing hot water and then washed with 5 per cent carbolic acid solution. 
It was ten a.m. when the rabbits were fed. On looking at them in 
the afternoon the lettuce had been eaten up. 

10 A.M., June 6. One rabbit just dead. Autopsy (No. 16) made 
immediately. (The other rabbit still apparently well; fed again in 
the same manner, and ate readily.) 

The superficial subcutaneous veins were not nearly so much en- 
gorged as in cases of inoculation with a similar material. Abdominal 
cavity contained 10 grammes of a transparent fluid of a very delicate 
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straw color, in which the micro-organism was present, though not in 
great numbers. Blood of a dark, blue-red color, partially coagulated 
in the larger vessels. Contained but a few bacteria. Peritoneum 
clouded and swollen. Mesenteric vessels engorged, as well as those of 
the small intestine, which was also of a bright, diifuse, light pink-red 
color. Only the larger vessels of the csecum and colon engorged. 
Those of stomach very much engorged. Lymph-glands swollen and 
of a difiFuse, light red color. Spleen swollen, full of blood, in which 
many bacteria were present. Kidneys swollen, cortical substance 
slightly anaemic and clouded ; medullary of a bright red color, except 
on limits of cortex, where a dark red line of engorged vessels mani- 
fested itself. Bacteria present. Liver swollen, very full of blood ; 
acini clouded; gall-bladder very much distended; bacteria present 
in covering-glass specimens from liver. Stomach half distended with 
food; mucosa swollen, and covered with a viscid material, but of a 
diffuse pink-red color. Contents of small intestine semi-fluid, being 
mixed with an excessive amount of viscid, clear, slimy material ; mu- 
cosa intensely swollen, and of a diffuse red color. The transverse 
folds in the large intestine were immensely swollen, in comparison to 
their condition in inoculation experiments, and of a diffuse red color; 
the contents were pultaceous and mixed with the same kind, though 
less in quantity, of pellucid, viscid material as seen in small intestine. 
Thoracic cavity : About a tea-spoonful of clear fluid in cavity. Bron- 
chial and thymus glands swollen ; diffuse red in color. Other organs 
normal. 

June 6, 3 p.m. The other rabbit died. Autopsy exactly the same 
as the previous one, except that the catarrhal and hypersemic condi- 
tions were more exaggerated. 

From these two experiments it would seem as if the bacteria ex- 
erted their action in the small intestines by feeding experiments, or 
natural infection. Perhaps a less virulent material might show as 
much action in the large intestine in rabbits, but not having the rab- 
bits to spare, that question cannot be tested at present. The bacteria 
were most plentifully represented in the second rabbit also. 

« 

FEEDING EXPERIMENTS BY SWINE. 

On June 7, 1888, two three-months-old, black pigs were put into 
two large, galvanized iron cages that were perfectly clean, and in which 
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no experimental animals had ever been placed. No. 1 was then fed 
three times a day with 30*^"" of a bouillon culture of the swine 
plague germ herein described. This material came from the small 
pig that was brought from Mr. Burnham's, and was what constituted 
a weak case of natural infection. 

No. 2 was fed with the same material used in feeding the two 
rabbits previously mentioned. In both cases the feed was meal ani 
water. 

June 8. No. 1 eating well. 

June 8. No. 2 somewhat off feed. 

June 9. Both eating fairly well. 

June 10.. Neither eating so well as the day before, and inclined to 
bury themselves in the straw. 

June 11. No. 1 eating about as yesterday. 

June 11. No. 2 not eating, but drinking frequently in the morn* 
ing ; buried in straw balance of the time. 3 p.m., dying ; took tem- 
perature, as the animal was excessively hot to the touch, 106.5° F* 
Died shortly after. 

Autopsy XXVIII. 

Fairly good condition. No discoloration of cutis. On cutting 
open the skin and removing fore limbs, blood from axillary vessels 
very dark blue in color, and very thick. Exterior inguinal, axillary, 
and glands of throat excessively swollen, and juicy. 

Abdominal cavity contained 250 grammes of a clear exudate. 
Peritoneum of abdominal walls swollen and clouded, a few petechise 
in substance. That covering the small intestines of an intense, dif- 
fuse, bright pink color, interrupted by the engorged conditions of the 
larger vessels, which were dark, blue-red in color. Same of large 
intestines, except that the diifuse pink color was in patches and not 
over the entire gut. Mesenterial vessels excessively engorged ; the mes- 
enterial glands were swollen as I have never seen them in any case, 
forming a packet over an inch thick and about three long; hem- 
orrhagic centers were very rare. Serosa of the stomach market! by 
numerous hemorrhagic centers of a diffuse character and innumerable 
petechise. 

Liver intensely swollen, edges very round; outside surface of a 
general pale red color, diversified by innumerable centers of a 
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yellowish -red color and varying ditiieDsions ; cut surface ansemic, of 
tlie same cJiaracter, Acini distended; no vessels visible; very fatty. 

Spleen swollen ; contents blue-red and juicy. 

Kidneys swollen ; capsule non-adherent; outside and cut surface of 
cortex absolute auieniic, very much swollen, opaque, of a putty color; 
medullary injected. 

Stomach half distended with ingt«ta. Mucosa excessively swollen, 
and in base gathereil in deep rugfe about half an inch high; the same 
was covered with a. viscid material. 

Intestines: The mucosa of the entire intestinal tract was intensely 
swollen, over half an inch thick, and gathered in folds, which gave to 
the outside of these organs an ajipearance which I can only compare 
to a laminated gun barrel, except in color; there had been an active 
proliferation of the cells in the crypts and follicles, which was in reality 
a cause of the swelling, which was increased by cousiilerable oidema. 
The contents of both guts were fluid, but more so in the small than 
the large intestine. No circumscribed ueoplasmata in tlie c^cum or 
colon; no follicular ulceration in either, but in the rectum there were 
numerous caseous centers of about the size of half a small pea, which 
extended above the orifice of a follicle, from which also could be 
pressed the same kind of a material ; the follicles were manifest by 
their marked swollen condition, so that their orifices extended above 
the balance of the swollen mucosa. (See Plate XL, which illustrates 
a case of a similar kind under natural infection.) 

Thoracic cavity ; About a tea-cup of a clear effusion in same. 
Pleurffi swollen and clouded. Pericardium same. Contained a table- 
spoon of similar effusion. Heart muscle antemic, yellow-grey-red 
in color, and very friable. The lungs were marked by innunierable 
snb-pleural petechiie, which were also scattered through the substance. 
Anterior and middle lobes hyperiemie, atelectatic, and (edematous; 
diffuse in character. Tracheal and bronchial mucosa swollen and in- 
jested. An examination of the blood and oi^ns, covering-glass, 
gave bacteria, but not so many as I expected to iind. Cultures 
developed in tubes sown from the liver. 

This case is very instructive to my mind. The very small number 
of bacteria in covering-glass specimens prei)ared from the blood and 
oigans seemed at first rather surprising when the severity of the disease 
and the strikingly dark color and thick cunsislency of tlic blood is 
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taken into consideration, but when one reflects more intently upon the 
lesions presented, the real value of this case becomes mpre and more 
apparent, and is such conclusive evidence to the disease being primarily 
a septiesemia that nothing more can be needed. But it is even more 
than that in a very essential sense ! It positively shows that these 
bacteria, at least, can produce all the lesions of septicemia without the 
necessity of their being themselves in the blood, and there producing 
this lesion by their direct bio-physiological processes and action upon 
that fluid. 

In this case these procesvses took place within the intestines, and as 
much if not more within the small as the large intestines as in the 
rabbits. As noticed, the entire mucosa was in the same t»wollcn con- 
dition throughout. This condition was not due to mechanical irrita- 
tion of the germs, as the surface of the mucosa was absolutely intact, 
except the few small follicular lesions in the rectum. On the other 
hand, the entiie glandular structure of the intestinal wall was more 
severely complicated than I have ever seen it ; but had the septicsemia 
not been so excessive, and the blood more replete in micro-organisms, 
we should then have found these conditions complicated by the ex- 
cessive hemorrhagic conditions of the lymph-glands and membranes, 
seen in acute cases under natural infection. 

In this case, again, an exactly similar condition to that seen in 
the lymphatic structures of the intestinal wall extended to all the 
glandular structures of the same kind, but nowhere so severely as 
those in direct connection with the former, viz.: the glands of the 
mesentery. These conditions, then, point with absolute certainty to 
the development of the toxin which, being in solution in the intes- 
tinal canal, caused an hypersemic condition of the same with serous 
effusion into the canal, and the very fluid-like condition of the con- 
tents ; that this substance, or substances, exerted then a chemical, 
irritative action on the glandular elements is beyond question, for each 
gland, or better, its epithelium, was in a condition of active prolifer- 
ation. This material then followed the usual course of the chyle 
ducts, or lymphatics, through the mesenteric glands, where the same 
kind of a parenchymatous irritation was set up; from here it passed 
into the circulation in the usual way, and, as said, septicsemia was 
produced almost, but not entirely, free from any influence of the germs 
in the blood, as there certainly were not enough present to cause the 
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strikingly pathological condition of that fluid. From here, the paren- 
chymatous changes of the liver, kidneys, etc., were produced by the 
action of this same chemical irritant upon the caloric centers and the 
circulation. 

Taking these strikingly peculiar and seldom conditions into careful 
consideration, it does seem as if no more valuable or conclusive ex- 
perimental evidence could possibly be produced. 

PIG NUMBER ONE. 

It will be remembered that we left this animal comparatively well 
in appearance on the 11th, and that it was fed with a culture ot much 
less active virulence than the previously mentioned animal. On the 
mopning of the 12th of June, No. 1 ate its breakfast fairly w^^il, but^ 
had a temperature of 40.50° C. On examining the body numei*<>us 
petechial and ecchymotic spots were to be seen in the thin skin of the 
inside of the fore-arms and thighs and under the neck. At 4 p.m., 
when I examined it again, a greenish-yellow, aqueous discharge was 
being frequently passed from the rectum. 

13th. Not eating at all. Temperature 42.10° C. The spots pre- 
viously mentioned had become much more intense and diffuse, but no 
swelling was present in the parts ; diarrhoea continuing. 

14th, 10 A.M. Temperature 38.50° C. Animal prostrate; breath- 
ing labored, rattle in throat; a very fluid discharge of the same green- 
ish-yellow color came away from the rectum at frequent intervals. 11 
A.M. animal dead. 

Autopsy XXIX. 

The condition of the skin having been previously described, there 
is no need of mentioning it again. Blood purple-red in color and 
quite thick. External lymph-glands swollen and marked by a few 
petechial hemorrhagic centers. Abdomen contained about a tea-cup- 
ful of a clear fluid. Peritoneum swollen. Small intestine : vessels 
engorged, and serosa of an extremely delicate pink color, which be- 
came darker in the ileum, and still more marked in the large intestine, 
where the vessels were also more deeply injected. These conditions 
were still more marked in the serosa of the stomach. Mesenterial 
vessels as engorged as they could possibly be, and lymph-glands ex- 
cessively swollen ; a few petechial hemorrhages present. 

Liver swollen. Outside surface mottled, the ground color being 
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reddish-brown, while numerous reddish -yellow centers disturbed the 
monotony. Cut surface more bloody than in previous case; acini 
swollen, and either cloudy or of a yellowish-red color. 

Spleen enlarged, cut surface purple-red, and very juicy. 

Kidneys swollen. Outside and cut surface of cortex swollen, of a 
reddish -yellow color. Some few vessels to be seen here and there* 
Medullary substance injected. 

Stomach about one-third full. Mucosa swollen, deep red in color, 
with occasional hemorrhagic centers, and covered with a heavy vis- 
cid coating. Duodenum and jejunum: mucosa swollen, but ans&- 
mic, contents semi-fluid, and very viscid. Ileum: mucosa li^t 
pink in anterior parts, but of a dark, diffuse red color, growing^ 
darker as the csecum was approached ; contents same, but contained 
more solid material. Csecum, colon, and rectum: mucosa swollen^ 
of a pink-red color, interruj)ted by diffuse patches of a very dark 
red color. The walls of the cul-de-sac were thickened, the muco.<-a 
very rough and swollen, and covered with a diffuse mass of a yellow- 
ish-grey color, which broke up into flakes of a very friable character 
when removed ; the tissues underneath were reddened and presented 
a granulous surface. The previously mentioned dark red patches 
were in exactly similar condition ; they became less frequent in the 
rectum. No indications of the circumscribed neoplasmata. 

Thoracic Cavity : About a table-spoonful of a clouded fluid pres- 
ent. Lymph-glands swollen. The surface of the posterior lobes of 
the lungs was of a dark red color, and resistant to the touch ; on cut- 
ting open, these parts were (edematous, the lobuli were of various 
shades of red, atalectatic, some consolidated, interlobular vessels injected 
and filled with a dark red coagulated material. Anterior and inferior 
portions of middle lobes consolidated ; some of the lobuli were of a 
very dark diffuse red color ; others were grayish-red^ while still others 
were auajmic and yellowish-red in color ; the interlobular vessels were 
as above. These parts were also oedematous. Tracheal and bronchial 
mucosa swollen ; vessels injected ; a yellowish-red, frothy fluid filled 
the lower parts of the trachea and larger tubes, while in the smaller 
fluid of the same color was present. No evidence of broncho-pneu- 
monia. The blood of this animal, as well as the organs, also contained 
comparatively few bacteria, in comparison to the number found in 
cases of natural infection, especially where the germs gain entrance 
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via the respiratory tract. In fact, the more one has experience in this 
disease, the more does it become evident that infection in this way is 
by far the most common, and that that by the digestive tract only ig 
a rather rare occurrence. These exijeriments positively sliow that the 
so-called "characteristic lesions" in 'the large intestine in swine plague 
Bre of emholic origin, 

GENESIS OF THE INTESTINAL LESIONS. 

Here again we have three genetic forces to consider, and shall find 
"the conditions described for the lungs almost exactly repeated. 

1st, As in the broncho- pneumonia, the direct irritative action of 
the germs is in the intestinal tract. 

2d, Their action through their toxin and the effects of fever upon 
tbe parenchynmtouB organs and the circulation. 

3d, Their mechanical action. 

The action of the germs as a direct irritant upon the mucosa of the 
large intestine is as specific as the genesis of the bronclio-pneumonia. 
It is decidedly ulcerative or mildly irritative in its character, starting 
in the follicles and extending irr^nlarly from them. We must 
shortly distinguish between a mild and an acute irritation if we will 
understand these conditions. The former is characterized by the pro- 
duction of a ca.seous coating, which takes its start in the orifice and 
canal of the follicle and extends to the tissues around it, the under- 
lying tissues being but slightly congested, and is due to mild irrita- 
tion of the epithelium and induration of the tissues around the 
follicle. Plate XI. The acute irritation, on the contrary, is marked 
by circumscribed interference with the circulation around the follicle 
and more ulcerative destruction of the mucosa. When this disturb- 
ance is very severe these lesions have a diphtheritic character. The 
diffuse diphthcritis on the other hand, which one finds only in the 
most severe and acute cases, is due to extreme disturbances of the cir- 
culation throughout the entire extent of the intestines by which a con- 
dition of general iiypenemia, approaching stagnation of the circula- 
tion, ia present. Even the latter sometimes occurs, and then we find 
great patches of the mucosa in a necrotic condition and sometimes 
partially exfoliated. In such cases of natural infection,' the respira- 
tract must have given the atrinm and great numbers of very 

raleot germs taken in at one time. 
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These conditions are to be most decidedly differentiated from the 
so-called "characteristic" intestinal lesions in swine plague. These are 
due to capillary embolism, and are sure evidence that the circulation 
in the large intestines of swine is of the so-called terminal variety, as 
in the lungs and kidneys. That is, the arterioles lose themselves in 
their peculiar capillary r(3t6 without any anastomoses, and this di- 
rectly extends into a veinous network, which unites in a small vein 
and then extends to the larger. The causes of this embolism have 
already been given in speaking of the conditions of the lungs, and the 
very reason these lesions arc not so frequent as those in the lungs in 
swine plague is to be sought in the fact that the conditions favoring 
such embolism are not quite so pregnant as in the lungs; that is, the 
conditions to a continuous circulation of the blood are better in the 
intestines than in certain parts of the lungs. These so-called ^'char- 
acteristic lesions" may also be ulcerative-destructive, and neoplastic. 
The latter are by far the most frequent ! In fact, in over 600 autop- 
sies I have only seen one well-marked case of the former. The ul- 
cerative-destructive disturbances of this character depend entirely upon 
the almost immediate embolic obstruction of the circulation, thus at 
once depriving a certain section of the intestinal wall of nourishment. 
In such cases we have intense veinous engorgement, intense swelling, 
necrosis, and the formation of a circumscribed diphtheritis, and an ex- 
ceedingly ulcerated condition of the underlying tissues. The edges 
of such an ulceration will be very ragged and swollen, and differen- 
tiated from the adjacent tissue by a furrow of more or less distinct 
character. Outside of this umbus the tissues may be, and frequently 
are, entirely normal. Plate IX. 

When the embolism is formed more slowly, we find a circumscribed 
proliferation of the epithelium beginning within the follicle and ex- 
tending outward in a radial manner, like so many rings around a 
center which is somewhat more elevated ; the underlying tissues are 
indurated. Inflammation, in an active sense, is entirely absent in 
the formation of these neoplasms. There is no rupture of the blood- 
vessels or diapedesis. Their extent corresponds exactly to the ter- 
ritory shut out of the circulation. Sometimes clusters of them 
may be seen, but each will have its distinct line of demarcation. 
They extend somewhat above the level of the intestinal mucosa. The 
induration extends to the serosa. Plates V. and X. There is still a 
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third or intermediate variety, in which the circulation is not shut off 
so abruptly as in the former, but not so slowly as in the previous form. 
Here we have time for vascular disturbances and considerable hemor- 
rhage. The indurated tissues are covered with a caseous material, the 
surface of which is of a dark color, and the radial character of its 
production is not so distinctly marked. This caseous mass is much 
more dense than in the former variety (where in many instances it is 
entirely wanting) — see Plates VII. and VIII., and is frequently des- 
quamated as a sort of eschar, but the underlying tissues are not 
ulcerated. Such masses are of a dull, coal-black color, but owe this 
to pre-existence of hemorrhage or diapadesis and not to coal dust, as 
Prof. Walley assumes. 

In the most acute cases diphtheritis of the entire intestinal tract is 
not uncommon, but that needs no further discussion here, nor do the 
parenchymatous changes in the liver and spleen. The kidneys, how- 
ever, demand some slight consideration. Before I published my antic- 
ipatory reports, all American observers had persisted in describing the 
kidneys as " normal," or but slightly affected. Since then Mr. Sal- 
mon has learned how to describe the external appearance somewhat, 
as well as to give better descriptions of the intestinal lesions than he 
ever did before. The lesions of the kidneys are those known as acute, 
parenchymatous nephritis, and are generally present in a most severe 
form, except in those very violent cases that end in 24 to 36 hours, 
when hyperaemia and clouded swellings, only, may be seen. These 
lesions have been so completely described in my autopsies that I need 
not discuss them here, as every competent reader will understand 
them fully. On the other hand, I wish to refer to a peculiar lesion 
"which is sometimes met with in swine plague, and which has been 
erroneously interpreted by every observer. This lesion is of embolic 
origin, but due to a micro-organism that is an accidental presence, and 
has nothing to do with the swine plague, Walley and other observ- 
ers speak of the surface of the kidneys being covered with small, red 
spots of about the size of a pin's head. Walley says they are en- 
gorgement of the malpighian tufts, or hemorrhages, within the cap- 
sule ; at all events, his language is to be so interpreted that we must 
assume that he looked upon these red spots as intracapsular. The 
feet is, they are not. They are all and every one irregular in shape 
and diffuse in termination. They are all due to rupture of tb^ blood- 
vessels ! They are all extra-vas ! 



318 Swine Plague — 

The ruptured point of the blood-vessels can be easily seen on miero- 
seopie examination. They He in the outside limits of the cortical 
substance, and immediately strike the eye on removing the capsule, 
and are also distributed all through that substance. A study of the 
cut surface of such a kidney will at once convince any one that they 
are not intracapsular, but extravasations, as their irregular form and 
extent cannot then be overlooked. The singular thing about them 
is this : they are due to capillary embolism, but the cause of the same 
is an immense round-ended, spore-bearing bacillus, larger than B. 
anthracis ; and another singular thing is, that they are never seen in 
acute cases and only in protracted ones. 

I think these bacilli are the ones met with by Klein, as he says an 
object like B. subtilis is the cause of swine plague. I have named 
the organism the Reeves bacillus, to honor my friend, Dr. James E. 
Reeves, of Chattanooga, Tenn., one of our most accomplished micro- 
scopists, who first clearly demonstrated them to me in the tissues. I 
had seen them in haematoxylin specimens, but very indistinctly, and 
did not understand their connection with the lesions mentioned, but 
being pressed with work, I took advantage of Dr. Reeves' skill, who 
kindly made me a set of sections of the lesions in the organs, pieces 
of which I sent him. Dr. Reeves positively demonstrated the fact 
that only when these small hemorrhages were present were these gigan- 
tic bacilli to be found, and I have since confirmed his observations by 
the examination of a large number of sections from kidneys in which 
these lesions were absent. When present in the kidneys. Dr. Reeves 
also found a few individuals were to be seen in sections of the lungs 
of the same individuals. I am responsible for the connection of the 
tissues, and I have confirmed this observation also. I have also found 
them in sections of the liver of the same individuals. An examina- 
tion of the capillaries of the walls of the intestines would be valuable 
in such cases, but the time at my disposal has been so very limited 
that an extended study of the tissues so far as the distribution of the 
bacteria is concerned, has been out of the question. 

What then is the Swine Plague? 

It would seem, from the evidence furnished, that every competent 
reader must have become convinced : 

1, That there is but one swine plague in the United States known 
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at present J and that all the descriptions heretofore given in this report, 
including Mr. Salmon's, only apply to this one disease, 

2, That this swine plague is caused by the ovoid, belted germ hefi*ein 
described. Discovered by Detmers in 1878 ; rediscovered by me in 
1886. 

3. Thai the disease is not only a septiccemia, but a septicemia of 
extra-organismal origin. 

4* That it is not a contagious disease. 

6. That its primary and specific lesions are those common to all 
septicoemice, viz., degeneration, discoloration or thickening of the blood, 
swelling of the lymph-glands, and more or less tendency to entravana- 
tions of blood, with the desci'ibed changes in the dense glandular organs 
of the body and the heart. 

6. That the pulmonary lesions, except the broncho-pueumonia^ are 
of a secondary character — the sequelce of the septiccernia — a7id that when 
the former are present they simply indicate that the inficiens entered the 
body via the respiratory tract and that the septiccernia is dill the specific 
lesion. 

7. That the, so-called, ^^characteristic'' neoplasmata (tumefactions) 
in the intestines are of a secondary origin, while the ulcerative and cir- 
cumscribed follicular indurations in the large intestine, although indi- 
cating thai the inficiens may have gained access by the digestive tract, 
still are no more primary lesions than those of (he septiccernia. 
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INTRA-VITAL PHENOMENA IN SWINE PLAGUK 



A careful study of literature of this porcine pest from the Euro- 
pean authors, with the exception of the British, will certainly convince- 
even the most casual reader that they know very little about it. So 
far as we have any means of judging, the investigations of Professor 
Schiitz, of Berlin, were made upon the cadavers, or portions of the same,, 
of swine that were sent to him at his laboratory, and never in the field. 
Such kind of research can certainly lead to the discovery of the micro- 
organismal cause of any disease, but in such a diversified disease as 
this is, cannot demonstrate either all the pathological lesions which 
occur in it, but far less make one acquainted with its true clinical 
character and manifold symptoms. That the Germans kniow nothing^ 
alx)ut the swine plague, may be seen by the following quotation from. 
their very latest author, which has reference to the Schweincseuche^ 
however : 

" But little trustworthy is known with regard to the clinical phe- 
nomena of Schwcineseuche, as the disease has always been described 
under the name of ' Rothlauf ' (erysipelas). In general, it can be- 
said that the essential symptoms consist in its being a very rapid 
disease, which frequently terminates fatally in the course of a few hours,, 
that the skin is reddened and much swollen, and that it is accompanied 
by cough and difficulty in respiration." Ijehrbuch d. speciellen Pa- 
thologic der Hausthiere, Friedberger and Frohner, Vol. 2. p. 415, 1887. 

The only satisfactory method by which we can obtain any clear 
understanding of the clinical phenomena in swine plague is to discuss 
them in direct connection with the causes which lead to them. They 
vary exceedingly, not only in different outbreaks, but in the different 
animals of one and the same outbreak these differences are fully as- 
great; in fact this variation has been the cause of more or less 
skepticism as to the disease being the same in different parts of the 
country, and even farmers have often thought that the disease of an 
ensuing was not the same as that of a past year, though occurring in 
one and the same pen. This variation is to be sought entirely in the 
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character of the causa sufBciens — the germs. It does not seem prob- 
able that it can at all depend upon any qiiantitive relation of these 
organisms to that infected hy them, or better, to the number previously- 
gaining access to the porcine body, because of their power of rapid pro- 
liferation within the same, but rather to the qualitative powers of these 
or^nisms to execrate (ir give off the disease-producing toxic material. 
Germs that are naturally weak in this regard cannot certainly, produce 
as severe a form of disease as those which possess this toxic quality in 
its full virulence. Had the true nature of this porcine pest been 
earlier understood, and had even those wlio have investigated this 
disease in this country in the past, been able to appreciate this fact at 
its true value, there is no doubt that the many uncertainties whicli 
now prevail as to its natnre and symptoms would have long since been 
dispelled. Any peculiar idiosyncrasy of any one breed of hogs seems 
to Ije out of the question in this country,' though European observers 
seem to have come to some such conclusion ; some of these affirming 
that the finer breeds are more susceptible than the coarser or native 
hogs. Our experience in this country directly contradicts any such 
conclusion. On the other hand, when we can once make up our 
minds that the swine plague is primarily an extra-organ ismal infec- 
tious septicseraia, and tliat only, and that all other clinical phenomena 
or pathological lesions are but secondary complications resulting on 
and from the same, there will be no difficulty in understanding this 
very interesting and somewhat complex porcine pest. Being an in- 
fectious blood poison, which finds its origin outside the porcine or- 
ganism, it is evident that the germinal cause must first gain access to 
the same. At present all the best evidence goes to show that the 
chief atrium by which the causa suflSciens enters the hog is hy the 
respiratory passages ; the second via the digestive organs. It is self- 
evident tliat the infection of hogs can also take place by both of these 
tracts at the same time. On the other hand, there is no douLt tliat 
the bacteria can gain access to the intestinal canal from the circula- 
tion, as we find them there even when we induce the disease by sub- 
cutaneous inoculalion, which is far more conclusive evidence than an 
aspiration experiment. In such cases we shall find the same follicnhir 
disturbances as if the bacteria had ^ined access with food, etc. 
Third, via trauma, or wounds, which, however, are of very little im- 
portance. I do not know of a single case in which the evidence of 
21 
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such infection has been present in any one of the numerous eases 
wliich I have examined. The fact that we can induce the disease by 
sulKJutaneous inoculation, though not invariably, seems to show that 
traumatic infection via the cutis can occur, but these very experiments 
demonstrate it must be the least frequent manner, especially as the 
chances of hogs becoming wounded, here in the West, where the dis- 
ease most extensively prevails, is very small, when we take into con- 
deration the absence of stone and other sharp materials in their pens, 
and especially in the large hog-runs. 

In order to understand the clinical phenomena in swine plague, it 
becomes necessary then for us to take into consideration the action of 
the causal micro-organisms in the porcine organism. 

THE ACTION OF THE BACTERIA IN SWINE PLAGUE. 

It has been repeatedly stated that swine plague is an "infectious 
septicaemia," — a blood poison — due to an, at present, unknown sub- 
stance, or quantity, a ptomaine or toxin, which is produced by the 
bacteria during their development and given off by them to the blood 
in which they live; here it is held in solution and distributed over the 
entire organism. In our especial treatment of the morpho-biological 
characteristics of this germ it has been said, that we think that the 
white, or uucolorable, portion of their bodies represents this toxic, or 
poisonous part, and that it escapes from the capsule of the organism 
with the final separation of both of its terminal, or pole, ends. This 
toxin, or poisonous principle, is the primary and sole cause of swine 
plague. The bacteria of themselves do not cause the disease. Take 
away from them their power of producing this unknown element, 
which we can do, and which they will invariably lose of themselves in 
a longer or shorter time when cultivated artificially, and we can inject 
them into the healthy hog in immense quantities with no evil result. 
They will never regain this toxic power in the porcine organism. 
That they will in earthy materials, however, in a variable course of time, 
has been shown by practical experiences previously noted. It should 
be, therefore, evident that the primary clinical phenomena seen in this 
disease must be due to the action of this specific toxic principle. On 
the other hand, the bacteria exert another influence which must not be 
left out of consideration. It is their mechanical or obstructive action 
within the circulatory system. It is because of the utter inability of 
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otlier observers to properly value this mechanical or secondary action 
of the bacteria, that they have failed entirely in properly appreciating 
the true nature of the lesions of swine plague and their logical relation 
to the disease itself. It is also on account of their utter want of ap- 
preciation of the primary or toxic action of these bacteria that they 
have equally failed in determining the true pathological nature of the 
disease, both as regards its origin — contagious or infectious — and as 
to its character in the complicated organism. Hence, we find some 
laying great stress upon its being a pneumonia, Schiitz, while others 
look upon it as " pneumo-enteritis '' (Klein), while another endeavors 
vainly to make two distinct diseases out of one, Salmon. They one 
and all have overlooked the real disease. They have all endeavored 
to classify it by its secondary complications. They have all overlooked, 
or failed to appreciate, the essential lesions. 

In order then to logically understand the clinical phenomena of 
swine plague, we must consider it from two points of view, according 
to the actions of the bacteria. 

1. As a septicaemia. 

2. As to secondary lesions due to this, and the mechanical action 
of the bacteria. 

First, then, as an infectious blood poison. 

Looked at from this point of view, the blood being saturated with a 
specific toxic material, of a chemical and irritative nature, which is dis- 
tributed to every point of the body, we have not only to look for disturb- 
ances of a general character, but also for such in those organs or parts 
which are especially liable to irritation. While the material causing 
these primary disturbances is without doubt of specific nature, yet the 
earliest symptoms by which it manifests itself is absolutely without 
that character ; it is a general disturbance due to the action of the 
toxin upon the heat regulating or caloric centers of the nervous system. 
Fever, or a rise in temperature, occurs, which varies in degree and the 
quantity of disturbance caused according to the virulent activity of the 
germs in secreting this specific irritating material ; this rise in tem- 
perature may be from 104^ F. to 111° F., as the two extreme limits 
observed in this disease. Much observation has taught me that this 
virulent or toxin producing activity of the micro-etiological organism 
in swine plague, as well as the southern cattle plague, is almost if not 
entirely, dependent upon the time these germs have been developing 
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in the ground or some earthy material without liaving l)een frequently 
passed through several generations of animals and carried about from 
place to place. It also seems to me that the only influences having 
any pro or con action in this direction are excesses of moisture or dry- 
ness, and that excessive heat or cold have very little influence, as can 
be seen from the consideration of the very virulent outbreak which 
occurred at the college farm of the University during the months of 
December and January, 1887-88, during which we suffered from the 
notorious " blizzards" of that time, when the temperature fell to about 
30° below zero for several days. As this part of the subject will be 
considered in a future report, it remains for me but to say, that where 
eruptions of swine plague occur yearly in one and the same pen or 
run, that the virulence of the disease does not seem to be as severe as 
when such outbreaks have only happened at intervals. This may be 
due to a certain degree of constancy of exposure on the part of the 
hogs, and a gradual infection per vice naturce; on the other hand^ the 
numerical loss among the swine may not vary much each year, although 
the violence — acuteuess — of the disease will be less severe than in out- 
breaks that occur at intervals, or w v ones, in new localities, which 
result after hogs have been infected by diseased swine, in which the 
disease has been excessively violent and acute, and the germs have 
not lost their original virulence. 

The first general phenomenon of constitutional disturbance due to 
the toxic principle secreted by the germs of this disease being fever, 
we must naturally expect the common result due to that oondition, 
viz., general indisposition; very little desire to move about, burying 
themselves in straw or litter on the part of the diseased animal ; shiv- 
erings ; roughness and uncleanliness of the coat; desire for seclusion ; 
loss of appetite; thirst, and constipation. If the toxin production, 
on the part of the germs, be very excessive, the complicated animals 
may die during the early stage of the disease, no other phenomena 
than those accompanying the fever being present, as evinced in the 
case of experimental pig number 41 and the hog which died at the 
college farm on the 21st of December, 1887, full accounts of which 
have been given in the appropriate place. 

In order to fully understand the clinical phenomena which may 
follow on the above, we must next consider the results of an excessive 
or prolonged rise of temperature in a diseased organism, especially 
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when, as in this cose, the disease is of an lu^ute infectious oharacter. 
The first of these changes, in importance, ia a greater degree of dis- 
turbance in the circulation of the blood, leading to hyperaemic con- 
ditions in various parts of the body, which are soon followed by isch- 
lemic conditions in the great glandular and parenchymatous organs. 
The animal becoming weak and disinclined to move, the muscles do 
not require the normal supply of blood, and the intense fever causes 
a swelling of the individual cells of the muscle fibres, the parenchyma 
of which soon undei^oes more or less fatty degeneration ; this swol- 
len condition of the muscles causes pressure upon the delicate capilla- 
ries running through them, thus shutting off the blood supply, and 
at the same time causing a reflux toward the larger veins, especially of 
the cutis and the internal parts, which gives rise to, or better, increases, 
the hypersemic condition of those internal organs, the structure of 
which is such as to offer the least resistance to engorgement iu their 
vascular system ; of such organs the lungs are the most marked ex- 
ample. At the same time we find engorgement of the vessels of the 
dependent parts of the body — subabdominal region — with more or 
less ol>struction in the vessels, which is followed by local hemorrhages 
and diffuse capillary discoloration of the cutis in such places. Simi- 
lar changes to those in the muscles occur in the liver and kidneys. 
From a hypertemic condition they soon pass into an iscliBeniic, their 
celts becoming swollen, and thereby causing pressure upon the capil- 
lary circulation, thus forcing the blood out of these organs by ob- 
structing the arterial flow and pressing the blood out of the veinous 
system, so that the already considei-able plus of blood in the lungs 
and intestines, especially the veins, is still more augmented; such a 
condition must necessarily lead to iuflamniatiou if at all prolonged. 
The accumulation of the blood in those parts offering the least resist- 
ance to the same ia, however, largely supported by another factor, and 
that is the condition of the myocardium (musculature of the heart), 
tipon whicli depends the propelling power of the circulation. The 
heart being a dense muscular organ, much more so than any of the 
muscles of the 1x)dy, it is but natural that its parenchyma should 
undergo the same changes as those already mentioned as occurring in 
tlie muscles and other parenchymatous oi^ns. In no case are these 
changes more extreme than iu acute, infectious diseases, such as the 
Bwine plague; in such cases we find the muscle of heart more or 
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less bloodless, the parenchyma swollen, yellowish -grey-red in oolor^ 
and very friable. Such a heart cannot act; it cannot perform its 
work in normal, physiological manner. Hence it cannot drive the 
blood over the system as in health ; hence a greater engorgement of 
the blood-vessels in the lungs and toward the intestines, and in the 
veins of the dependent portions of the body. The natural results 
following such conditions must be an irritable condition of the respir- 
atory organs, leading to bronchitis and serous effusion in the smaller 
air tubes, and finally pneumonia. AVhen the infection has occurred 
via the respirator}' tract the symptoms of pulmonary complications 
will be among the earliest seen. Under such circumstances the clini- 
cal phenomena must of necessity consist of difficulty in respiration ; 
coughing ; still more excessive depression on account of congestive 
condition in the cerebral organs ; a distressed appearance of the eyes, 
drooping ears ; catarrhal outflow and accumulations in the canthi of 
the eyes and from the nose, with an increased scurfiness of the cutis. 
The hypersemic condition in the lungs may assume such grave pro- 
portions, and the general disturbance be so severe, as to cause death 
at this time from want of sufficient oxygen to support the life of the 
animal. 

We have, however, left the conditions in the intestines more or less 
out of consideration. The same hyperaemic conditions exist there; 
the peristaltic movements become retarded, the natural result of which 
is constipation ; which conditions also tend to increase the hypersemio 
condition in the lungs, which would be represented by still greater 
disturbance of the respiratory functions, which is again augmented 
by the fact that the active power of the heart has been continually 
growing less during the progress of the disease to this point. WiA 
the above description we have ended tliat of the specific clinical phe- 
nomena of swine plague, with two exceptions. Should we examine 
the urine of a diseased hog at this time, we should, in nearly every 
case, find that it contained albumen, and frequently casts such as are 
found in cases of acute parenchymatous nephritis, improperly called 
"acute Bright's disease.'' Such kidneys cannot act normally; they 
cannot perform their physiological functions ; they cannot secrete 
urine as they should, aud hence relieve the organism of many deleter- 
ious elements ; the natural result must be the accumulation of such 
elements in the blood. 
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Among these are the so-called "urates;" hence, among the clinical 
phenomena of swine plague we must not be surprised to find those of 
uraemia, among which are cerebral depression or irritation, extreme 
weakness in movement, and above all, another phenomenon to which 
we shall allude in a moment. It has been said that the bacteria 
secrete a toxic, septicsemic, or blood poisoning material which is the 
essential or chief cause of all the previously described phenomena. 
When the kidneys cannot perform their physiological functions this 
material, and the urates previously mentioned, must naturally accu- 
mulate in the blood. It has been also mentioned that one of the 
points in which the blood accumulates in such diseases is the intestines. 
The urates and the specific toxin in such diseases are both of an irri- 
tating nature to the walls of the delicate capillaries which are of 
themselves distended to their utmost in such cases. Under such cir- 
cumstances it is a well-known fact, which is frequently taken advan- 
tage of by physicians, that the intestines are either forced, or can be 
forced, to do vicarious work for the kidneys ; these toxic elements 
thus irritating the walls of the capillaries of the intestines, together 
with the pressure upon their weakened walls, sooner or later leads to 
the passage of the fluid of the blood, carrying with it such elements 
as it holds in solution, into the intestinal canal, which thus changes 
the previous constipated condition into a catarrhal, and hence the 
choleroid symptoms seen in swine plague, which have given to it the 
erroneous name of " hog cholera." Let me here again remark that 
the so-called "ulcerative" conditions frequently seen in swine plague 
have no connection whatever with these choleroid phenomena, the 
causes of which have been given above, and which will appear sooner 
or later in the disease, in accordance with the time in which these 
combined toxic conditions of the blood and engorgement of the 
intestinal capillary circulation take place. 

With these remarks we have concluded our description of the phe- 
nomenology of sw^ine plague proper, that is, as an infectious septicae- 
mia, with the exception that nasal hemorrhage sometimes occurs, and 
that the alvine discharges are of a dirty green color and very offen- 
sive odor when of a catarrhal nature; w^hen the animals are consti- 
pated the faeces are passed with more or less difiiculty, and consist of 
hard balls of a blackish-green color. The above is a description of 
the clinical phenomena of acute swine plague in optima forma. 
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But this is not all ! i 

The above described conditions and phenomena are all due to the 
specific action of the bacteria, their toxic action. 

We have now to consider conditions and phenomena due to the 
secondary, mechanical, or obstructive action of the bacteria of this 
disease. The major clinical phenomena will not 1^ changed thereby, 
but will be most decidedly increased in severity, in certain directions, 
more especially those connected with disturbances in the respiratory 
organs and the circulation. 

We have previously considered the latter, but it is now necessary 
that we do the same with still further r^ard to detail. We have 
now to discuss the action of the germs of swine plague as bacteria 
only, without any connection with their specific or toxic action. In 
this case their action is mechanical only. It has been previously 
shown that changes had occurred in the organism which were most 
detrimental to any free circulation of blood over the diseased organ- 
ism. It has also been said that the lungs, from their peculiar struct- 
ure, offer the least resistant or supporting tissue to walls of the blood- 
vessels of any organ in the body ; these vessels, therefore, become 
intensely engorged and distended with blood, especially in such portions 
of the lungs where the conditions to the natural circulation of the 
blood are the least favorable from their very position; non-movement 
of the blood in the blood-vessels is soon followed by more or less dis- 
integration of their walls from want of nutrition, especially in the 
capillaries, which are only nourished in this way, having no nutrient 
vessels of their own ; non-circulation of the blood in connection with 
diseased walls to the blood-vessels are the two essential factors to the 
coagulation of the same within the vessels during life. The presence 
of any foreign body within a blood-vessel is soon followed by the co- 
agulation of the blood around the same. In swine plague we have 
just the conditions necessary to the coagulation of the blood. The blood 
is replete with bacteria, each one of which is a foreign body, the dis- 
eased wall of the vessels is another, and the stagnation of the circula- 
tion fills the essential bill to coagulation and the complete obstruction 
of the circulation in such parts; the more distant such parts are situ- 
ated from the direct energy of the circulating stream, the more the 
heart is complicated, the greater the stagnation of the circulation, and 
the greater the tendency of the blood to coagulate in the finer blood- 
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vessels, which tendency is increased according to the number of the 
germs collected in such vessels ; hence it is that certain parts of the 
lungs frequently become entirely shut oflF from the circulation, which 
must necessarily cause an increase of the hypersemic condition of the 
more favorably situated parts, which condition manifests itself clin- 
ically by the augmented difficulties in breathing of the suffering ani- 
mal, and increases the dangers of a fatal termination of the disease. 
To the same cause, capillary obstructions of the above mentioned char- 
acter, is due the hemorrhagic condition, as well as local gangrenous 
centers, frequently seen in the skin in swine plague in more protracted 
cases. It is scarcely necessary to touch upon the results of the phys- 
ical examrination of the thoracic organs in cases where they exist in 
swine plague, as such examinations are seldom made, and it is evident 
to the competent examiner what such results must necessarily be un- 
der the circumstances herein described. 
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DIFFERENTIAL DIAGNOSIS. 



What Constitutes Identity in Germ Diseases? 

morpho-bioi.ogical resemblances of micro-etiological ob. 
oanisms not sufficient evidence upon which to assert 
that the diseases from which such organisms are de- 
rived are necessarily one and the same disease. 

Though Professor Sohiitz fell into the error of considering the 
second series of diseases of wliieh he treats, in his report, as identical 
with the first series, which were identical with the disease described by 
Loeffler, on account of the apparent corresponding resemblance Id 
their micro-organisms, but, as has been shown, the lesions in the differ- 
ent animals do not correspond sufficiently to warrant any such conclu- 
sions, those of the second series corresponding to the swine plague 
proper, only wanting the intestinal lesions described by Roloff to 
complete the picture, the absence of these lesions in three swine, the 
number examined by Schutz, is not surprising, as I have met with a 
very large number of cases of swine plague where they were wanting. 

On the other hand, Schutz was very well aware that an error oould 
or can, be made in diagnosis from giving too much value to morpho 
or cultivatio-biological resemblances in micro-organisms as is well 
shown in the following passage. He, himself, as has been previously 
noted, seems to have been fully aware of the fact that he had a very 

different set of lesions under observation in his series of swine 

those from Piilitz — than he had in the first, for he expresses his 
astonishment at finding the germs so alike : 

" Hierbei ergab sich zu meinerogrossten Ueberrashung dass in den 
hepatisirten Theilen der Lunge grosse Mengen ovaler Bacterien von 
versehiedenner Grosse nachzuweisen sind." 1. c, p. 382. 

Finding the germs alike, however, could not free him from a certain 
deference to the authority of Loeffler, though in the next passage he 
says: 
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" When the bacteria discovered in the hings (of the second series) 
correspond in their form with those found in spleen (first series) it is 
not to be at once determined that they are identical with the same. 
We also know that correspondence in manner of development is 
not sufficient grounds for us to assert that two such organisms are 
identically the same. As an example I will call to mind the fact that 
we are acquainted with a bacillus which morphologically cannot be 
distinguished from that of anthrax, and which also develops in the 
same manner in meat infusion, gelatine, and Other media, and only 
through its physiological attributes distinguishes itself from bacillus 
anthracis, as it produces no injurious effects when inoculated upott 
animals." 1. c, p. 393. 

Schiitz also saw the real ens of patho-differential diagnosis when 
he afterwards uses language which amounts to the same thing as the 
Scriptural saying, "By their fruits shall ye know them," and still,. 
as I have endeavored to show, he did not sufficiently appreciate, or 
correctly taste of "the fruits of tree knowledge." This never 
to be neglected principle, " by their fruits shall ye know them," ha* 
been altogether too much overlooked by the so-called bacteriological 
school of investigators. It has been a psychical anomaly which has 
disturbed the mental accuracy of many investigators other than our 
Mr. Salmon, in whom it seems to have taken a very erratic and 
myopic form, that of seeing microbes which do not exist in swine 
plague and then describing them. The followers of this bacterial 
school seem to have been very short in a certain kind of mental food ;. 
their appetite for priority-notoriety seems to have been a sort of 
psychosis ; they have suffered from an insatiable hunger to have their 
names connected with the discovery of some new germ, rather than 
to do really creditable pathological work. 

The fruits are of more importance than the seed. Unless we know 
the nature of the fruits, the character of the seed, though important,, 
is still of little account in preventive medicine. In this sense many 
members of the Koch school have fallen into the serious error of 
attributing caseation, and everything else, to the direct action of 
bacillus tuberculosis, whereas caseation is death to these bacilli ; case- 
ation being in itself death, it is evident that the bacilli cannot live in 
dead tissues. That caseation can and does occur entirely independent 
of bacillus tuberculosis cannot be better demonstrated than by study- 
ing the true swine plague. Schutz demonstrated this fact. Caseation 
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is dependent upon the character of the matrix ; the cells from which 
the neoplastic products develop and not upon the nature of the irri- 
tant which sets them into activity. The irritant may set dormant 
forces into action again; but the matrix will determine the character 
■of the product. These observers have been altogether too much 
bacteriologists and not suflSciently pathologists for the best credit of 
the school out of which they sprung. People who knew nothing of 
pathology, or bacteriology either, so far as that goes, have said that 
Virchow is an acth'e anti-bacteriologist. Quite the contrary is the 
•case. Virchow is a pathologist and values bacteriology, in the only 
-correct manner, by the effect of the germs in the infected organism. 
It is owing to the critical analysis to which the greatest of all patho- 
logical masters has subjected the work of the simon pure bacteriologists 
that a healthy reaction has begun, and the latter, like the master, are 
beginning to appreciate the fact that even bacteria must be judged by 
their fruits, more than any other way, and that it is not sufficient to 
gain a name as an investigator to discover a new germ, far more to 
manufacture one, and then describe that which never existed in the 
•connection asserted. 

We have under consideration a certain group of germs to which I 
Jhave given the name of the " ovoid, belted group,*' to distinguish 
them from the others which have apparently the same action — that is, 
iproduce septicsemia. To this group belong the micro-etiological or- 
ganisms of the rabbit septicaemia, the hen cholera, the wild-seuche, 
Bwine plague, the southern cattle-plague, and as I have shown, in all 
probability, the yellow fever and some other diseases, an example of 
which exists in Nebraska, though I have not sufficiently studied 
that point as yet. 

Now these micro-organisms, so far as we know, all have much in 
tx)mmon. They look so much alike that it is almost impossible to 
distinguish one from the other by microscopical examination. 
They nearly all react alike towards the different tinctions, though 
sufficient experience in this line has not been had to assert that there 
may not yet be discovered some points of differentiating value from 
this source. They also grow very much alike upon or in different 
media. Some say they have the power of idiosyncratic motion, while 
others deny it, but that seems to depend upon what the different ob- 
servers consider motion to be. Mr. Salmon sees motion in one germ 
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at one time and immediately after says it has none. Loeffler says the 
apecies Been by him does not grow on potatoes, while Eitt says it does, 
and Hueppe aays the same of the germ of " Wild-scuehe," which is 
unquestionably the disease Loeffler studied. All observers agree that 
the germ of swine plague does grow on potatoes, except Mr. SaU 
raon, who is myopic now and again, at one time saying it does and 
telling how it differs from his " hog cholera microbe " in this direction, 
and at another telling us it does not grow on these tubers. As I 
have pointed out in my report upon the southern cattle plague, this 
development of the members of this group of germs upon potatoes 
may yet serve as a means of differentiating them; for instance, 
upon this medium swine plague, when fresh, produces a colony of a 
peculiar greyish color (muddy coffee brown) ; that of the southern 
cattle plague, a yellow color ; while the cattle disease germ referred to 
grows almost white. If we trausfer these germs to cooked and 
sterilized white of eggs in the moist chamber, the swine plague germ 
grows as a whitish, semi-fluid mass, difificult to be seen by direct ob- 
servation ; the southern cattle plague colony becomes light buff, 
while the otlier one, instead of being white as before, is now a bright 
yellow. 

Again, by their " fruits shall ye know them ! " 

The cattle plague germ produces that disease and does not extend 
to hogs or hens when exposed in a natural manner. (What can be 
done by artificial inoculation has nothing to do with the qnestion.) 

The swine plagne germ produces swine plague and never extends to 
cattle, horses, or fowls, no matter how exposed, and is also noted for 
its special fruits, the characteristic lesions in the intestines and the 
pneumonia. Hen cholera is limited to the feathered tribe, but how 
many different species it extends to naturally I do not know, Eabbit 
septicsemia is an artificial disease, produced by a germ accidentally found 
by Gaffky and inoculated upon rabbits, I do not know of a well 
authenticated case of natural infection, notwithstanding the one 
reported from that source of bacteriological wonders, the bureau of 
animal industry at Washington. 

"Wild-seuche " is another disease which is peculiar in its fruits; it 
comes naturally to pass in deer, cattle, and swine, and according to 
some, in horses. It is characterieed by " enormous (edema " and an 
excessive tendency to hemorrhage, a teudeuey which is common to all 
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this group, but in a varying d^ree, and in none so severe and con- 
stant as in the " Wild-seuche." These diseases then have all several 
phenomena in common. 

YiYiii — Their etiological micro-organisms resemble one another very 
closely morphologically, and they have striking resemblances when 
developing in or ujK)n artificial media. 

They are all blood jwison diseases — septicsemise. 

Third — Their germs all find the locus of primary development out- 
side of the animal organism, hence they are extra-organismal sep- 
ticsemise. 

Fourth — They are all accompanied by more or less hemorrhage, 
hence the name " septicsemise hemorrhagica," as given by Hueppe, 
would not be a bad suggestion were it not that other septicaemisd 
<»used by an entirely diflerent class of germs are also more or less 
hemorrhagic, anthrax, emphysema infectiosum (black 1^), etc. 

Hueppe, who is one of the most expert and competent bacteriol- 
ogists living, certainly gave cause to a wrong impression when he 
classed several of the diseases mentioned as one and the same (which 
principle would equally well apply to the true swine plague, the 
southern cattle plague, and yellow fever), viz., rabbit septicsBmia, 
hen cholera, the " Wild-seuche," and German " Schweineseuche.*' I 
desire here, however, to most earnestly apologize to him for criticis- 
ing his assertion as to the "Schweineseuche," for I now fully agree 
^vith him that the Loeffler " Schweineseuche" (and the first series of 
Schiitz hogs) is really the Wild-seuche, but I was misled by the 
<^ fruits" in Schiitz's second series and his admission that RoloflF^s in- 
testinal lesions also should probably be included under the "Schweine- 
seuche." On the other hand I feel I was unquestionably correct in 
opposing the tendency of Hueppe's attempt at such generalization, 
for the *' fruits" emphatically show that the true swine plague has no 
connection with the " AVild-seuche," Kauinchen-septicflemia, or the 
"Huhner-cholera," though the germs unquestionably belong to the 
same group, any more than the last three diseases have any necessary 
etiological connection with one another. However, I believe in let- 
ting every man speak for himself, and so will quote Hueppe to some 
extent and give his reasons in my own language. 

Hueppe says : 



Frank 8, Billings. 335 

" Even though I admit that the evidence is not cjomplete, still, so far 
as my conclusions can be based upon biological studies, I must con- 
fess that the ^ Wild-seuche,' ' Schweineseuche,' and probably ^rabbit- 
septicsemia ' and * hen cholera, ' are only different appearing lorms of 
one and the same infectious disease — the * Wild-seueiie, or septicmseia 
hemorrhagica,' as he technically calls it. 1. c, p. 788. 

In a letter dated May 18, 1888, Hueppe writes me that I have 
mistaken his meaning, and that he had no intention of making this 
generalization apply to all diseases caused by members of this ovoid, 
l)elted group of organisms. Allowing this correction most cheerfully, 
I will let my manuscript stand as written, in order to prevent others 
falling into the same tendency, because I think it will sooner lead to 
the settling of the question in point as to the swine plagues. 

That is just the trouble ! Hueppe neglected to consider the fruits, 
and based his conclusion on biological studies, though he was, also, 
undoubtedly influenced by the two circumstances previously men- 
tioned. The diseases he thus attempted to group together were not 
only all septicsemic, but at the same time more or less hemorrhagic. 
It was the clinical fruits he most seriously neglected. He seems to 
have appreciated the results of Roloff's examinations of swine in 
1875, but did not see that they had relation to Schiitz's second 
series of investigations, and not the first, nor did he see that the fruits, 
necroscopical lesions, in Schiitz's second series did not correspond with 
those of his first, or with those of Loeffler. That he failed to see 
that the very brief clinical history of "Herr College Hirschel,'' insuf- 
ficient as it was, in no way corresponded with that of the " Wild- 
seuche" is not to be wondered at in a purely medical investigator 
without much personal experience in animal diseases, but in this he is 
far I more excusable than Prof. Schutz, who, with both at his command, 
should have valued his " Ueberrashung '' and as a pathologist paid 
more attention to the fruits. 

Following out Hueppe's line of argument, and admitting that 
the "Wild-seuche" attacks deer, cattle, and swine, and that it can 
and does occur in one or the other species and not necessarily in the 
other; admitting also that it manifests itself by its patho-anatomical 
fruits, in pectoral and exan thematic forms which are generally com- 
plicated by lesions of the intestines; admitting that it is unques- 
tionably an extra-organismal septica?mia, and that hemorrhages are fre- 
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f|iKnt. still that does nut make it out that it is an iilentieal disease with 
the rabbit septicemia, or hen cholera, and far less with the swine 
plague, which, as we well know here in America, never extends to 
cattle or fowls, for were Hiiep|)e here in Nebraska he could see a large 
drove of hogs iee<ling among cattle, the hogs sick with swine plague; 
many of them soiling the common food of both cattle and hogs with 
their alvine discharges; all of them lying among the corn husks and 
hay ; the cattle continually eating foilder and com soiled by the dis- 
eased pigs, and kicking up a dust full of desiccated germs^ and all the 
animals drinking (xilluted water. I can assure him that he can see 
such cases in which oOO cattle and as many hogs are in the same field 
and that not an ox or steer will be sick though the hogs may be dying 
off at the rate of thirtv or fortv a dav. He can also see hens, ducks, 
geese, and turkeys eating the same food and picking over the recently 
fallen faces from the diseased swine; he can see these fowl eating the 
iKxlies of the diseased swine, but he would never see one die from the 
swine plague or hen cholera on that account. 

Again, though essentially a septicaemia of extra-organismal origin^ 
as is also the " Wild-scuche,'* Hueppe would find that in the swine 
])lague the " enormous cedema^' was invariably wanting, and the hem- 
orrhages were generally, though not always, not so excessive, and 
alK)ve all, he would find the pulmonary lesions tending to a caseous or 
gangrenous character and less hemorrhagic, and what is still more im- 
})ortant, he would find the Roloff intestinal lesions a very frequent,, 
and when present, characteristic lesion. But what is of equal im- 
portance, he would find a disease the clinical course of which gener- 
ally extends from ten to twenty days under natural infection, though 
he would also find cases of frem twenty-four to forty-eight hours^ 
duration, in which the hemorrhagic septioemia would equal anything 
that probably is ever seen in the " Wild-seuche, " and in such cases he 
would not find either developed pneumonia in any degree, or the in- 
timation of the Roloff intestinal lesions, but he would find diphtheria 
of the intestinal tract, which, like old John Harper's horses of Ken- 
tucky, ran "from eend to eend of the track." Again, the diarrhoea 
which occurs in so many cases of swine plague is dirty gi'een in color^ 
not accompanied by tenesmus, lacing freqiiently the first symptom 
observed by farmers. It is very seldom accompanied by hemorrhage, 
while in an equal number of eases the most aggravated constipation is. 
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present, the faeces being passed as hard, greenish-black balls; in such 
cases they may be often seen streaked with blood. Hence no matter 
how these germs may resemble each other when artificially cultivated 
or examined microscopically, they fail in the one great factor neces- 
sary to make the diseases produced by them identical. They do not 
have the same physiological-chemical attribute with regard to a given 
something produced; wliich invariably decides the primary patholog- 
ical results produced by a given germ. Notwithstanding the latter 
fact, these diseases all have a very close relation to one another. They 
are all, as has been said, extra-organismal, local septicaemia in their 
primary origin. Each one, however, has something peculiar about 
it that prevents them from being identical diseases from any action of 
the germ. 

Each species of animals in which they occur has some, unknown 
constitutional idiosyncrasy which renders its members susceptible to 
the action of a given germ, and each of these germs has some peculiar 
unknown biological idiosyncrasy by which alone it infects, naturally, 
but a given species of animal life. 

These two factors, together, can alone decide the identical question ! 

What we can do artificially, by the inoculation of the animals that 
the disease does not occur in naturally, has no necessary relation to 
the question whatever. 

Notwithstanding the value of the peculiarities of micro-organisms 
in the general differentiation of many diseases from one another; 
notwithstanding the value of the " fruits " produced by such micro- 
organism in infected individuals, still when it comes down to deciding 
between these septlccemice caused by members of the ovoid, belted group 
of germs, I dogmatically assert that the clinical history, the limitation 
of the disease to one species of animals, or its extension to several, its 
duration and clinical symptoms are the points of differentiation upon 
which we can alone depend, and not upon the germ or pathological 
lesions. 

When we desire to produce the same disease by artificial inoculation 
we cannot be assured we have done so unless we produce the same 
disease in all its clinical history-phenomena, and pathological condi- 
tions that occur under natural infection. 
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PoiK'iNE Erysipelas, 
♦"rothlauf" (German), ''rouget" (French.) 

As has been shown in another part of this report, this most inter- 
esting disease was looked upon as the swine plague of Europe until 
Loeffler and Schiitz demonstrated that -it was not, in the year 1886. 
The " Wild-seuehe '' had been known as an idiopathic malady since 
Bollinger's investigation in 1878. Even in the work before me, the 
authors treat the Rothlauf as not only identical with the Grerman 
" Schweineseuche," but as the same disease as the swine fever of 
Great Britain and the swine plague of this country. It is therefore 
evident that, though Schiitz made his investigalions in 1885 which 
demonstrated a second |)estiferous disease in swine in Germany, that his 
researches must have been made subsequent to the publication of this 
work by Lydtin and Schottelius. It is also evident that aside from 
the work of Klein in England, and Detmers in this country, nothing 
definite was known as to the micro-etiological causes of the different 
porcine pests of the world prior to the year 1886. As has been 
shown, while undoubtedly having seen the germ of swine plague as 
early as 1876, Mr. Klein gave such an erroneous description of it, by 
comparing it with Bacillus subtilis, that no credit can be given to him 
as a discoverer, and although Detmers also discovered, and quite cor- 
rectly described, the germ of the true swine plague in 1880, still the 
credit of ditlerentiating the Rothlauf as an independent disease be- 
longs to Schiitz, although LoeflSer laid the foundation of the work. 

As not a case of Rothlauf has yet been seen among the swine of the 
XTnited States, it is comparatively safe to say that the disease does not 
exist here ; at the same time it seems to me that this work would be, in 
a measure, incomplete, were not some of the essential characteristics of 
the porcine pest placed before the readers. Practical swine breeders 
will, it is to be hoi)ed, not only see the differences between the swine 
plague and the Rothlauf, but will also see that the reason Europeans 
considered the porcine pests of their respective countries to be all one 
disea.se, was simply because swine died in numbers, but also because 
more or less redness of the skin existed in the majority of cases. In 
the Rothlauf, however, it is the essential intravital lesions, neither the 
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paeumonla nor the ctaracteristic greenish -grey discbarges of the swine 
plague occurring in it. Aa I am opposed to makiug compilations 
from the work of autliors in a report of this kind, I shall select 
such portions of the work of. Lydtin and Schotteliu3 as seem necessary, 
and offer very free translations of the same, taking the liberty of call- 
ing attention to any special points that may come to njind during the 
task. 

CLINICAL PHENOMENA OF THE BOTHLAUF. 

" The disease generally appears suddenly among a number of swine 
Bt the same time. [It seems that the disease is peculiar to swine, as 
we finds no mention of it decimating other species of our domestic 
animals.] The sick animals are very apathic, and seek out of the 
way places, burying themselves in the straw or litter ; their respira- 
tions are short and difficult, the animals groaning some and have little 
appetite or desire to drink. The voice of the patient is weak and 
hoarse, especially whin the lymph^lands of the intermaxillary space 
and neck are much swollen. Constipation is marked, the fffices being 
covered with a slimy material, and often bloody. At the acme of 
the disease diarrhcea frequently sets in, the discharges being of a 
thickish, semi-fluid, blackish character. [The marked difference be- 
tween these diarrhcea evacuations and those of swine plague will be at 
once evident to every one at all acquainted with the clinical phenomena 
of that disease.] The animals urinate but seldom, and in small quan- 
tities. The visible mucosa are either of bright or brown-red color. 
Temperature frequently ascends to 43° C The animals at first lie 
with their limbs drawn up under the body, and are difficult to rouse 
up. Upon the delicate and bristle-free parts of the skin, such as the 
lower parts of the abdomen, the breast, and the neck, as well as the 
inner skin of the limbs, there appear numerous red spots in the 
course of the disease, which soon extend in a diffuse manner and 
occupy most of the skin, being at first red, then dark-red, violet, or 
even brown in color. This redness ascends from the inferior portions 
of the abdomen, up the ."^ides, and over the backs of the diseased 
animals. Such places are no moi-e painful or warmer tJian other 
parts of the skin that are not so afi'ected. They are not elevated or 
swollen, and only distinguish themselves by their color from other por- 
tions of the body. [The difference between this disease and the " Wild 
seucbe," with its enormous, deforming cedema, should be at once appar- 
. ent.] The afflicted animals gradually begin to breathe more rapidly 
and with augmented exertion, groan much, and become very weak and 
inattentive to disturlianees. While at first weak, in general, they 
DOW manifest a decided weakness or eveu paralysis of the posterior 
parts, and under the pheuomeuon of general weakness, which is often 
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accompanied by convulsions, the animals finally die. The redness of 
the skin is not always apparent, esix?cially in very acutely diseased 
animals, but then appears soon after death. Healthy swiue which 
are placed in a pen with others having this disease, or in pens where 
such have been, but have not been cleansed and disinfected, show 
symptoms of infection seldom on the first day, but most frequently 
on the third and fourth and less often on subsequent days to the 
eiffhth. The duration of the disease varies sometimes being but a 
few hours before death results, while it may extend to four days. As 
a rule the fatal termination comes in thirty-six to sixty hours afi«r 
the animals are first sick." [The difiPerence between the duration of 
the Rothlauf and the swine plague is self-apparent when an average 
is taken though, as is well known, cases of swine plague occur which 
terminate within twenty-four hours from the time the animals were 
first observed to be ill, but the average duration is certainly not un- 
der seven to ten days, and perhaps more often over than under that 

period.] 

POST-MORTAL PHENOMENA IN ROTHLAUF. 

u j{,igor mortis sets in soon aft;er death, but disappears again in 
rather a brief space of time. The body soon becomes distended by 
the generation of gases ; when the body has been discolored, it soon 
assumes a bluish-black color, shading towards green, and the cadaver 
soon undergoes putrefaction. In animals that have been killed, or 
such as have just perished, the skin of the discolored parts is infil- 
trated with blood, oedematons, as well as the fat tissue underneath, to a 
considerable degree. The muscles of such parts are soft, slimy, jiale 
red and clouded in appearance, looking as if they had been soaked in 
water for some time. [Not seen in swine plague]. The subcutaneous 
veins are engorged with blood, especially in the vicinity of the lymph- 
crlands ; the latter being frequently imbedded in a gelatinous, hem- 
orrliagic mass ; they are swollen and of a dark red color ; the cortical 
substance of the glands is of a brownish-red color, and the cut surface 
marked by hemorrhagic centers, the parenchyma being soft and juicy j 
the glands of the inguinal region, the intermaxillary space, the neck, 
the thorax, and the mesenterium generally present these changes. 
[The same changes in the lymph-glands are also seen in swine plaeue 
but more especially in acute cases. J The peritoneum is either douded 
or covered with reddish striae, petechial, or ecchymotic hemorrhages. 
The abdominal cavity either contains none or a small amount of a 
clouded, reddish fluid. [In swine plague abdominal effusions of con-. 
siderable extent are quite common ; they may .be either clear, douded. 
straw-colored, or hemorrhagic, according to the severity of the case.] 
The external surface of the stomach seldom shows any lesions, but 
the mucosa of the larger curvature is often deeply red or of a dark- 
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brown color. As a rule the mucosa presents a considerable engorge- 
ment of the blood-vessel, and is considerably swollen. The serosa 
of the small intestines and the attached mesentery is generally of a 
diffuse, red color, or marked by hemorrhagic centers of various forms 
and extent; marked vascular engorgement is never absent. The 
muscularis and mucosa are generally swollen, and here and there sep- 
arated by hemorrhagic extravasations ; the mucosa is swollen and of 
a bright red color ; the crests of the folds are often bare of epithe- 
lium, and hemorrhagic; capillaries engorged. Solitary follicles as 
well as Peyer's plaques are swollen, especially those of the posterior 
portion of ileum ; ulcerations are sometimes present in the vicinity of 
the ileo-csecal valve. Aside from a viscid covering to the mucosa, 
which is sometimes pigmented in places, the small intestine is fre- 
quently quite empty. When we view the large intestine externally, 
it shows but few if any changes, though petchise may sometimes be 
present. The contents are either solid or, when this is not the case, 
of a black, semi-pultaceous character resembling wheel-grease; the 
mucosa is swollen, and may be either diffusely reddened or marked by 
hemorrhagic centers of different shapes and extent. Lesions generally 
fail in the rectum. Liver generally swollen ; color dirty brown with 
paler spots; cut surface generally paler than the external; fatty; a 
fiemi-fluid blood from the same. Spleen generally swollen somewhat, 
and of a dark brownish-red color; pulp has generally a normal con- 
sistency, but sometimes replete in blood ; in others it is degenerated 
and semi-fluid and black in color. Kidneys frequently swollen. Ef- 
fusions seldom in the thoracic or pericardial sacks [frequent in swine 
plague]; engorgement of the vessels are, however, sometimes present 
and other small, petechial, or striated hemorrhages in the membranes. 
Lungs contain air in all parts, full of blood and red.'' [Pneumonia 
frequent in swine plague.] 

The Germans say the disease is contagious, but owing to the uncer- 
tainty with which this word is used, and taking other things into con- 
sideration, it would seem as if some more critical light should be shown 
on that point. As speaking against the contagious idea, according to 
the only logical definition of the word, is the following passage: 
** The Rothlauf is an enzootic disease in some districts, where the land 
has a peculiar character." It again differs from the swine plague 
according to this description in that, " the disease is seldom seen in 
young pigs as well as old hogs, but most frequently attacks those from 
three to twelve months old.'' 

As against the assertion that the "Rothlauf" is a contagious dis- 
ease of swine, and in favor of my idea that it is an extra-organismal 
infection, is the following from the work quoted : 
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" The experiments have also shown that the disease can extend from 
inoculated animals to those not inoculated [i. e,, to healthy swine]. 
The most exact investigation of this phenomenon has, however, shown 
that the transmission could not be charged to mere cohabitation of 
the animals, but that the infected animals had either consumed the 
ffleces of those which were ill, or that they had eaten of the carcasses, 
of those that were dead, or mice that had done the same thing and 
died therefrom." 

In another place the same authors speak of healthy swine becoming 
infected 

" In consequence of the carelessness of an attendant who allowed 
them access to a manure pile where the dung from the experiment 
station had been emptied ; the healthy swine rolled in, and ate some of 
the material." 1. c, p. 188. 

These statements being correct, I have no hesitancy in pronouncing 
the Rothlauf an extra-organismal infection and not a contagion. This 
disease is caused by a very delicate bacillus, of which we give an illus- 
tration, Plate III., Fig. 6, which, by comparison, at once distinguishea 
it from the swine plague, were we unable to differentiate it in any 
other way. 

The Diagnosis of Swine Plague. 

As neither the " Wild-seuche" or the " Rothlauf" are known to exist 
in this country, and as the former is essentially characterized by attack- 
ing cattle as well as swine, as well as the deforming tumefactions of 
the skin, while the latter is marked by the peculiar redness previously 
described, and both by an, in general, far more acute course, and as 
neither have the really *^ characteristic " diarrhoea of swine plague, 
which will certainly be seen in some individuals, though not constant^ 
in most any outbreak, it can be said that when hogs are dying in con- 
siderable numbers in any part of this country, that when they either 
appear constipated or have a peculiar greenish -grey, watery discharge 
from the bowels ; that when they hide themselves in the straw, or are 
finally very weak, especially in the posterior extremities ; that when 
severe lung complications are often apparent, and the average course 
of such a disease is from seven to ten or more days, though sometimes 
as short as twenty -four hours, and again extending to twenty or thirty 
days, that that disease is the bwine plague. 
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PROPHYLAXIS. 



The Prevention of Swine Plague. 

The prevention of diseases of any nature must be largely depend- 
ent upon what, in a general way, we speak of as hygienic measures. 
With regard to diseases of a contagious or infectious character, the re- 
sults of practical observation, supported by experimental research, 
have entered the path, long since opened, of what is termed inocula- 
tive prophylaxis. 

Neither of these methods, either singly or collectively, will ever be 
found infallible. Each must be the necessary correlative of the other. 
Both are dependent upon practical observation and scientific research 
for their development and gradual completion. The word "practical," 
as used above, is not to be taken in the commonly accepted sense, but 
rather in the empirical scientific, where the diseased individuals are, 
or have been, the object of observation and reflection by competent 
and thoughtful observers. The logical conclusions thus drawn have 
all the value of those resulting from direct experimentation. 

Old as the world is, scientific preventive medicine is yet in its in- 
fancy. Paradoxical and irrational as it may appear, it is far more 
developed, far better studied, in relation to the diseases of animal than 
those of human life. 

It would be unjust to the medical profession not to say that this 
peculiar condition of things is the natural result of the fact that ani- 
mals can be used for experimentation. This fact, however, may be, 
and will be, found to indicate the way to the prevention of some 
human diseases. Actual scientific experimentation upon animal dis- 
eases of a devastating character has scarcely yet progressed far enough 
to permit of any absolutely trustworthy generalization of the results 
to human diseases. But, if the results of my studies upon the southern 
cattle plague and the yellow fever both become confirmed in all their 
chief essentials, if the inoculative treatment for the prevention of swine 
plague can be so perfected as to be practical and safe, then these 
three diseases being caused by a similar yet not identical micro- 
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organism, but still being septioiemiie, must l)C equally preventable by 
inoculation, and the work can be inaugurated for the yellow fever in 
man with equal safety to the diseases of the same kind in animals. 
Although I have no trust whatever in Fri(»re's bacteriological investi- 
gations, I can see no reason to be too skeptical as to the value of his 
inoculative treatment of the yellow fever. It is a historical fact, as 
has been shown, that Pasteur successfully developed his "vaccine 
contra rouget," as proved by hundreds of inoculations, even when he 
did not know what micro-organism caused that disease; and though 
Mr. Salmon followed his misleading footsteps in regard to the 
" micrococcus," I am not sure but what the only correct assertion he 
has ever made about preventing swine plague by inoculation was 
when he said, of his experiences with that " micrococcus," " a reliable 
vaccine might easily be made if we carried our investigations but a 
little way farther.^ That is, if the true germ was in the material, and 
the experiments were genuine. Now as Pasteur was successful in 
rouget, because the specific " bacillus" was in his material, though he 
saw a coccus, so may Fri^re, following in the same direction, be suc- 
cessful in the yellow fever without ever having seen the germ, and 
Salmon may have had good grounds for saying what he did in 1883, 
though he never knew anything about the true etiological organism of 
swine plague until I demonstrated it to the world in 1886. 

It has been said that this scientific side of preventive medicine 
has become better developed in relation to animal than human 
diseases. Here, in the United States, we have to acknowledge the 
nationally disgraceful fact that there is not a public laboratory in the 
entire country devoted to this purpose in the interests of public health. 
I mean laboratories supported and controlled by the governments, state 
or national. On the other hand, two states had inaugurated this work 
as early as 1886, Nebraska being the first to get into the field, while 
Missouri was the second, and attempts have been made in the same 
direction by the Agricultural Department at Washington, all looking 
to the recognition of one side of the other half of a cardinal principle 
viz., the protection of a portion of the public wealth. This idea has 
received still further endorsement by the so-called "Hatch Bill" 
fund. But this is all to protect animal life from disease. Not a dol- 
lar for man ! With regard to him, its millions of lives as a tribute to 
the grim monster disease, but not a dollar for defense. 
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The trouble is, man represents no value whatever in the eyes of a 
government that has little or no need of him for defense. In the in- 
terests of tlie development of measures for the protection of the public 
health, the v» vy necessities which make it imperative to value its 
people as so much possible food for the hungry cannon, make it also 
imperative upon governments so situated as to require standing armies 
to provide a surplus of that food, and to keep it in the best possible 
condition ; for upon that depends the existence of such governments 
and the nations they represent. 

The question of the relation of a standing army to a nation is not 
all negative by any means. The conditions which render them nec- 
essary are a blessing to any country. The country where they are 
internal is more fortunate than one where they exist externally. The 
continued existence of danger to the great national interests or national 
int^rity, is an absolute necessity to the advancing development of a 
nation and the continuance of a creditable and intelligent system of 
government. 

So where man is valued by the government, it is because he repre- 
sents a factor in the national preservation. But not only does man 
represent such a factor, but everything related to his welfare, the crops 
he raises, the animals he uses in labor or for food, the natural re- 
sources of the country out of which he makes the necessities and even 
luxuries of life, are all necessary factors which demand the watchful 
eye of the government that the resources of the nation may be contin- 
ually kept at their highest flood. 

Eecognizing, then, all these necessities, live governments have 
looked about and asked by what means can all these things be at- 
tained to the fullest degree possible? 

There can l>e but one answer ! 

By continued scientific investigation and the application of the 
results to the needs of the people. 

In other words, the 

PRESERVATION OF THE PUBLIC HEALTH AND THE PROTECTION 

AND AUGMENTATION OF PUBLIC WEALTH 

Fulfills the obligations of any government to its people. This is the 
only standard by which to judge a government. Try the American 
by that standard. Form amounts to nothing ! The result, according 
to the standard, is the test, let it be a monarchy or republic. 
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Monarchies have been the first to recognize, as well as the most 
successful exccuters of this fundamental principle. It was not that 
they happened to be monarch ial governments, however, that led them 
to do so. Location — the fact that the existence and prosperity of the 
government hapj)ened to be the same thing as the existence and pros- 
perity of the nation has been the cause. France recognizes this prin- 
ciple to-day as much as Germany, and no European country can 
afford to neglect it. We tliink we can afford to! We have thus far 
neglected the principle, but it is encouraging even that the most mer- 
cenary of motives have led to the rec»ognition of a part of it. Some 
day human life may have value enough in the eyes of our government 
to stimulate it to support scientific research for the protection of tlie 
public health as a humane i)rinciple, if not as public necessity. 

Now what can research do in this regard? It can find the nature 
and causes of the diseases of life, and arrive at the means to prevent, 
or better, control them. It can discover new materials in the earth 
and new uses for old materials, or derive new ones from materials 
now thrown away. Its value to a country can never be measured by 
money, nor can its value be calculated by the results of any one man's 
work. It is the cumulative work of all workers which shows the 
true value of scientific research to a country or to the world. It is a 
fact that the results of scientific research are generally cosmopolitan 
in their far-reaching effects. The scientist should never feel that he 
belongs to any state, country, or people. "The world is my country 
and to do good my religion," should be the soul-inspiring principle 
of the scientist. A country, a people, should be proud to claim him 
as theirs, but the world only can reward his memory. Limit Jenner 
to Britain if you can ! Confine a Virchow, a Darwin, a Helmholtz, 
a Humboldt, a Franklin, a Koch, or a Pasteur within the narrow 
limits of a country. Like Monte Cristo, "the world '^ is theirs. 
The same is true of every great defender of human rights. 

Hence, scientific research must be supported and controlled by the 
respective governments in order that the best possible results may be 
obtained. 

Fitness for work is the one essential in the worker! Politics^ 
social ideas, or any other ism, should not weigh an iota in selecting 
men to fill positions the results of which may bless humanity from 
pole to pole, from the rising to the setting sun. 
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To the best interests of the public health and protection of our 
animal wealth from disease, original research must be supported and 
controlled by the government, state or national. This is not the case 
at present. We have no really scientific center of learning and in- 
vestigation which we look upon with national pride as a government 
institution. We have a few laboratories in the East established by 
the endowment of human vanity through the urgent begging of the 
faculties of private, speculative medical schools, whereby the weak- 
nesses of several wealthy men were taken advantage of in order to 
increase the annual incomes of their faculties. These laboratories are 
resonant honey-pots set to catch flies (students). The Carnegie lab- 
oratory occupies a big building with elegant fittings and much assist- 
ance. Two other medical schools in New York have similar advan- 
tages. One was endowed by the wealth of the Vanderbilts. With 
all their money, and though in existence some years, not all of them 
together have done any creditable work. Oh, I forgot, it is reported 
that some very scientific work has emanated from the Vanderbilt lab- 
oratory. Some poor, little, frozen up bacteria were found in ice. How 
thankful they must have been when thawed out. From time to eter- 
nity endowed institutions will never be any blessing to a country as 
nurseries of science. They are nepotistic hot-houses ! No one but 
their own graduates, and, as far as possible, such as are related to a 
fevored few, or mere tools willing to bow down to the idols of an 
imaginary "cultchaw," ever have any opportunity for employment 
in these endowed institutions. 

Native ability, born out of the blue, has no chance! 

On the other hand, the curse of America enters our public institu- 
tions. 

Our public institutions are unfortunately very liable to suffer in the 
quality of those who are deputed to control and watch over their 
welfare, in comparison with the older endowed institutions with a large 
and alma-mater-attached alumni. Whatever may be objected to such 
institutions from their nepotistic-alma-maternal tendencies in the se- 
lection of instructors and workers, the fact that their overseers are 
generally elected by the alumni, guarantees the selection of men of 
high calibre. The evil is, that their entire energies are bent towards 
the welfare of the institution itself, instead of the institution as an 
integral part of the state and its relation to the same. 
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Our state educational institutions suffer in this respect in compari- 
son. The overseers may be either nominated by the governor, or be 
elected by the people, it matters not which, the cardinal point of 
selection is, that those nominated, or elected, must be adherents of the 
prevailing political creed, instead of, are they the broadest minded, 
the best educated, the most patriotic men, as r^ards the welfare of 
the state, that can be found? It seems to me that the most honorable 
position in any state must be that which is responsible to the state for 
the higher education of its youth. This responsibility does not limit 
itself to-day, or to-morrow; the work of such men will not be judged 
by the present alone, " but after many days." If the policy of our 
endowed educational institutions is narrow, how much greater is the 
danger of our state ones being still more circumscribed. To a meas- 
ure, the political lines are not drawn very closely as regards instruc- 
tors; but that they can be, may be seen by the recent prohibition ex- 
periences jp Iowa. To the best interests of the state, neither politics nor 
any other ism should have a particle of influence in the selection of 
instructors or the guidance of instruction itself. Fitness for the work 
demanded is all the state requires. Absolute faithfulness to that work 
is the only standard of judgment. The worker is equally responsible 
to the state, in that direction, with those who selected him. Insub- 
ordination is impossible, except insubordination to the faithful carry- 
ing out of these obligations to the state. The instructor, or worker, 
should be free as the air, so long as he fulfills his obligations to the state. 
The petty controls and tyrannies which the directing power of en- 
dowed institutions frequently exercise are entirely out of place, and 
must be rendered impossible with reference to the workers and instruct- 
ors in state institutions. Nepotism may permit that in an endowed 
institution which would be insulting to a worker who is a servant of 
the state. 

While eminent respectability, coupled with mediocre ability, is the 
general characteristic of those filling scientific chairs in our endowed 
ooUeges, still, the worker has one great advantage over his colleagues 
in state institutions. His commonplace respectability guarantees his 
continuance in his position, regardless of his mediocre ability. In 
state institutions, on the other hand, the utmost devotion to public 
interest, and the most extreme scientific abilities, will not be found 
€iufficient to continue a person in position against unprincipled poli- 
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ticians^ jealous interference, or the personal spite of those sometimes 
in authority. 

Security in position, so long as a person has the ability required, 
and honestly devotes himself to the public interests, is an absolute 
necessity to successful scientific work. 

As is easily to be seen, neither our endowed or state institutions 
offer conditions favorable, nor encouraging, to those who desire to serve 
their country as workers in the field of original research. 

Original scientific research has not yet found a permanent resting 
place in either Great Britain, the United States, or in any country 
where the English language is spoken. 

The ambition of my life is and has been to remove this disgrace 
from the people of this country. 

It can only be done when our governments recognize the principle 
that 

THE SUPPORT AND CONTROL OF SCIENTIFIC RESEARCH IS THE ONLY 
FOUNDATION UPON WHICH THE AUGMENTATION AND PROTEC- 
TION OF THE NATIONAL WEALTH AND PRESERVATION OF THE 
PUBLIC HEALTH CAN BE BUILT. 

AN APPEAL FOR A NATIONAL LABORATORY. 

As said, Science is the search after the facts in nature and the en- 
deavor to correctly interpret the same. 

Science is the only true democracy on the face of the earth. Grenius 
is born. It cannot be made. It is as liable to find its birth-place 
among the poor as the rich. It finds its origin in the hovel, clad in 
rags and filth, as often as in the palace and arrayed in the robes of a 
Solomon. It is the only aristocracy. The possession of brains elevates 
the individual above the masses in every calling of life. The science 
with which we have to do is that of Pathology. Its mission is to dis- 
cover the causes and nature of disease. It lays the foundation of all 
preventive medicine. In this sense Pathology is general, not special. 
When rightly pursued it knows neither man nor animal as a special 
creation. It recognizes life only; hence I have tried to make my 
work as applicable as possible to the diseases of human life, as well as 
valuable to the stock-raisers, for whom it is especially undertaken. 

Genius thus being democrat in origin, and science equally so in its 
development and results, it is evident that the country must not — can- 
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not — wait for, or rely upon, the sons of the rich for its development in 
this direction. Like the rains, the blessings of scientific research, the 
results of preventive medicine, fall upon the rich and the poor alike. 
Disease is no respecter of persons. The health of our people is the 
very nucleus of our national wealth and progress. 

With these facts in plain view it is self-evident that the one thing 
to do is to 

ESTABLISH A NATIONAL LABORATORY AT WASHINGTON IN THE 
INTERESTS OF OUR PUBLIC HEALTH, AND THE NATIONAL 
WEALTH INVESTED IN LIVE STOCK. 

Who will be that man of all men, that statesman of all statesmen, 
that Bayard of the nineteenth century, the knight beyond compare, 
to bless this country in especial, and the world in general, by placing 
a bill before Congress for this humane, benevolent, and economical 
purpose? 

Mr. Hatch, will you increase the blesssings the country now owes 
you by assuming this task? 

Congressmen of Nebraska, will you show that you possess the large- 
hcartedness, the energy, the practical common sense attributed to the 
sons of the West, where, though the sun may sink, still the sons of man 
are developing the country as never before, by inaugurating this work, 
which shall be an economical blessing to those interests upon which 
the country you represent largely depends, and for which a nation of 
humanity, suffering from preventable diseases, shall bless your names 
forever? 

You are ambitious ! You want glory ! You would gladly have 
a nation build a monument to your memory ! Here is your opportu- 
nity — the grandest ever offered to a citizen of this country I 

Genius sees the opportunity and makes it its own. 

Build your own monument ! 
. One word as to where to place it in order that all purposes may 
best be fulfilled and the most intelligent control exerted. 

IT MUST BE PLACED UNDER THE U. S. MARINE HOSPITAL SERVICE. 

There and there only can we expect the nation^s demands to be 
carried out. 

The Agricultural Department has been tried and found lamentably 
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wanting. Let it stick to its regulative and preventive work. Disease 
is a unicum. Life is one. All scientific research in this direction 
must be so regulated as to bless and protect man^s life as well as his 
pocket. Such an institution must be absolutely democratic. It must 
be a place where the poorest can get an education in these lines; 
where those without the means to work, but the fires of genius to do 
so, can find opportunity, with room and material free. 

In this way only will our government ever be able to show that 
it realizes its first duty to its people. In this way only can we 
inaugurate and make practical that cardinal principle of national 
existence, 

THE PROTECTION OF THE PUBLIC HEALTH; THE PRESERVATION 
AND AUGMENTATION OF THE NATIONAL WEALTH. 

This done, the United States will be able to take her proper place 
in the congress of intelligent and progressive nations. 

The first really important move towards the establishment of scien- 
tific research in the United States was that made by the Hon. Wil- 
liam H. Hatch in 1887, w^hen, through his agency, the so-called 
"Experiment Station Bill" became a law of the land. The sum ap- 
propriated, $15,000 annually to each state fulfilling the requirements 
of the law, is as ridiculously inadequate to the work which comes 
under the compass of the law as seems to be the cerebral ability of 
the state authorities to comprehend how the work should be done. 
But if those entrusted with conducting this work will only take ad- 
vantage of the liberty of selection which the bill allows, and concen- 
trate their energies upon some one object for a term of years, some- 
thing valuable may eventually result. The example partially set by 
Nebraska can well be followed in this direction, though even here the 
influences of selfish ambition are endeavoring to spread out the work 
in several ridiculously useless directions, and unless vigorously com- 
bated, will succeed in hindering the development of that branch of 
investigation which the state especially requires. 

That portion of this bill which especially interests us reads as 
follows: 

** Section 1. Be it enacted by the Senate and House of Represent- 
atives of the United States of America in Congress assembled : That 
in order to aid in acquiring and diflFusing among the people of the 
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United Slates useful and practical information on subjects connected 
with agriculture, and to promote scientific investigation and experi- 
ment respecting the principles and applications of agricultural science^ 
there shall be established, under direction of tlie college or colleges, or 
agricultural department of colleges, in each state or territory established^ 
or which may hereafter be established, in accordance with the pro- 
visions of an act approved July 2, 1862, entitled "An act donating 
public lands to the several states and territories which may provide 
colleges for the benefit of agriculture and the mechanic arts,^' or any 
of the supplements to said act, a department to be known and designated 
as an "agricultural experiment station :" Provided, That in any state 
or territory in which two such colleges have been or may be so estab- 
lished, the appropriation hereinafter made to such state or territory 
shall be equally divided between such colleges, unless the Legislature 
of such state or territory shall otherwise direct. 

"Sec. 2. That it shall be the object and duty of said experiment 
stations to conduct original researches or verify experiments on the 
physiology of plants and animals; the disease to which they are sever- 
ally subject, with the remedies for the same ; the chemical compositioo 
of useful plants at their different stages of growth ; the comparative 
advantages of rotative cropping as pursued under a varying series of 
crops ; the capacity of new plants or trees for acclimation ; the analysis 
of soils and water ; the chemical composition of manures, natural or 
artificial, with experiments designed to test their comparative effects on 
crops of different kinds; the adaptation and value of grasses and forage 
plants; the composition and digestibility of the different kinds of food 
for domestic animals; the scientific and economic questions involved 
in the production of butter and cheese ; and such other researches or 
experiments bearing directly on the agricultural industry of the United 
States as may in each case be deemed advisable, having due regard to 
the varying conditions and needs of the respective states or territories* 

"Sec. 3. That in order to secure, as far as practicable, uniformity 
of methods and results in the work of said stations, it shall be the duty 
of the United States commissioner of agriculture to furnish forms, as 
far as practicable, for the tabulation of results of investigation or ex- 
periments; to indicate, from time to time, such lines of enquiry as to 
him shall seem most important; and, in general, to furnish such ad- 
vice and assistance as will best promote the purposes of this act. It 
shall be the duty of each of said stations, annually, on or before the 
first day of February, to make to the governor of the state or territory 
in which it is located, a full and detailed report of its operations, 
including a statement of receipts and expenditures, a copy of which 
report shall be sent to each of said stations, to the said commissioner 
of agriculture, and to the secretary of the treasury of the United 
States. 
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"Sec. 4. That bulletins or reports of progress shall be published 
at said stations at least once in three months, one copy of which shall 
be sent to each newspaper in the states or territories in which they are 
respectively located, and to such individuals actually engaged in farm- 
ing as may request the same, and as far as the means of the station 
will permit. Such bulletins or reports, and the annual reports of said 
stations, shall be transmitted in the mails of the United States free of 
charge for postage, under such regulations as the postmaster-general 
may from time to time prescribe. " 

We see that it provides for "conducting original research ^^ into the 
nature and causes of diseases of our domestic animals, and also per- 
mits the state authorities, or those entrusted with the general super- 
vision of the work, to concentrate their means upon any special inter- 
est in their respective states. The conditions in our western states are 
peculiar in comparison with the majority of those situated east of the 
Mississippi river. Nebraska is no exception to the rule ! Her finan- 
cial prosperity and future development depend upon her live-stock 
interests. Though her people have more liberally provided for the 
protection of those interests than those of any other state, in no state 
have the results been less commensurate with the means provided. 
Nothing but the utmost vigilance on the part of the live-stock men 
will prevent the means .given by the Hatch bill being wasted in the 
bloom of useless agricultural experiments, the value of which is alto- 
gether too well known to the people from past experiences. This 
live-stock basis is of a perishable nature, and very liable, in fact con- 
stantly so, to excessive variations from the ravages of pestilential 
diseases, the chief of which has been, and is, the swine plague. In 
fact, the future development of these states, and the prosperity of the 
immigrant farmer, are largely dependent upon the success of the hog 
crop. There are other diseases, however, which will yet make them- 
selves as unpleasantly felt as the swine plague. Among them are two 
cattle diseases which we are now engaged in investigating. The work 
which this and my former report represents was instigated through 
the live-stock men of Nebraska, represented by the State Board of 
Agriculture, coming to a realization that these great interests were 
constantly being imperiled through the ravages of devastating dis- 
eases. Danger here, as everywhere else, was the stimulus which led 
to the inauguration of this especial work. Whether the work thus 
far done has been such as to warrant the approval of those directly 
23 
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interested, they and the reader ean best judge. Everj' promise which 
ther?e researches intimate will eventuallv be fulfilled, if the work 
finds sufficient support to carry it out. As has been said, this work 
was begun July 1, 188G, and in the very first case of swine plague 
which came to my notice, after I was enabled to even l)egin investi- 
gations, the germ was discovered, and no other organism than the 
one then discovereil has ever been seen in sick hogs during our re- 
searches. The ease with which this discovery was made makes it en- 
tirely incomprehensible why so many mistakes and so many different 
organisms have been, said to be, discovered by the authorities at 
Washington. We had to begin in the very smallest manner, and 
except the lalx)ratory fittings, which were my i>ersonal property, until 
April, 1887, we had neither means nor suitable conveniences to carry 
on work of this kind. As other states may think of engaging in 
this branch of research, it may be well for me to detail what should 
be the appointments of a patho-biological station for the study of an- 
imal diseases, and to enumerate some of the diflSculties under which 
I have labored. 

The greatest difficulty one has to contend with is, that our govern- 
ing bodies are so utterly inexjwrienced and often so uninterested in 
this kind of work, that they fail or do not try to grasp its many in- 
tricacies, and especially the detailed expenses which its requirements 
necessitate, or the time it takes before practical results can be at- 
tained. They cannot, or will not, see that Science is the search after 
facts and their correct interpretation. The application of the results 
Ixjlongs to another field than that of original research. 

Scientific research is expensive. When undertaken, as has been the 
case here, without the necessary means or suitable conveniences, any 
success can only be attained at the imminent risk of the health of the 
worker, for nothing but the most determined and obstinate persist- 
ency, and a thorough devotion to the interests of the state, could ever 
have led to the results which have thus far been realized. For the 
edification of my European confr6res I will say that, during the time 
which is roprcsentod by the work herein published and my former re- 
l)ort, I have been " maid of all work," washing every glass, keeping 
my laboratory clean, preparing everything used, making every exper- 
iment, traveling over the state and never having an iota of assistance 
fhat amounted to anything. This very report was written, from my 
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notes, in four weeks, and beside the germs described in this and the 
two in my former report, two other ^ unrecognized diseases would 
have been worked out with equal exactness, and we should be now 
ready to begin reports on them, had we had any suitable means to 
work with ; and beyond that, the question of swine plague inocula- 
tion (though belonging in the field of hygienic and preventive med- 
icine and not mine), which should have really been entirely com- 
pleted so far as a patho-bacteriologist can do it, would have been done 
if my work had not been constantly obstructed by unnecessary in- 
terference. 

We had to begin, unfortunately, at the wrong end of the rope. 
We began to work without a proper place to work in. The first 
thing essential is a suitable piece of land ; say, not less than five 
acres. Ten acres will be found ample for any emergency. The land 
is the easiest acquired of all these necessities ; especially in our west- 
ern states. The land, however, is not the all, by any means. Such a 
43tat]on being for the experimental study of diseases of a dangerous or 
threatening character, as regards the live-stock of the state, it is an 
■absolute necessity that it be looked upon and treated as a quarantine 
station. It should be at once fenced in with a tight board fence, hav- 
ing suitable gates that should be invariably kept locked. 

When once the buildings are erected and the regular work com- 
menced, no one should be allowed entrance except with the permis- 
sion of the person entrusted with the work of experimentation. No 
one else should have the privilege of entering such grounds, or of 
giving permission to any outside person. Under all circumstances 
the greatest precaution must be exercised against the admission of 
strangers. 

So far as this station is concerned, about all we had was the land, 
and even with the assistance of the *^ Hatch bill '^ fund that is about 
all we have now, except the laboratory fittings, which are more com- 
plete than those of any other laboratory of the kind in the country. 

In order to do this work properly, it should not be begun as we 
had to do in Nebraska. The first thing should be the setting 
apart of the land, the fencing of the same, and the erection of the 
necessary buildings. There should be a building for the small ani- 
mals necessary to experimentation, of which there should never be 
less than 500 on hand at all times, besides several hundred more 
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breeding stock to keep up the supply. This includes rabbits, guinea- 
pigs, white mice, rats, ground squirrels, kittens, and dogs. 

Notwithstanding every endeavor on my part, it has therefore been 
an absolute impossibility to collect the necessary stock of this charac- 
ter to do the work demanded. 

There must also be buildings, sheds, and yards for keeping the 
larger animals, also necessary for experimentation, but not in imme- 
diate use, as well as a regular experiment building for the animals 
experimented upon, which should be distant from the others, and 
really ought to be fenced in and form a quarantine within a quaran- 
tine. Aside from all this there must be the laboratory and work 
building fitted up to meet every requirement that can be in any way 
necessary, and equally essential is a residence for the investigator and 
one for the servants, for this work is of the all day and all night kind. 

Now, scarcely one of these things have we had, having up to the 
past winter but one small room for work and six movable wooden 
hog-pens. For the want of these things my work has scarcely been 
advanced an iota since January, 1887. 

What can be done with $15,000 towards the establishment of such 
a station, especially when salaries and everything else, including agri- 
cultural experiments, must come out of that small sum ? The allow- 
ance of $3,000 the first year for building purposes, should be made 
$5,000 per year for a period of ten years, to be used as the authorities 
see fit in accordance with the law. 

As it is to-day, the University of Nebraska and myself have about 
$20,000 already invested in this one branch of work, and all we have 
is an insufficient building and no laboratory building, and but the 
fittings of a laboratory and my library. Without a library of refer- 
ence, continually kept replete with all new publications, this work 
cannot be prosecuted. This requires an outlay of not less than 
$1,000 a year. We have already three rooms occupied and an autopsy 
building suitable for small animals, if very little experimentation is 
done. These rooms consist of a work room, a cultivating room, and 
a study. Out of the " Hatch-bill " fund we shall get a small building 
for the larger animals necessary in experimentation, capable of easy 
cleansing and disinfection, with Portland cement floors, and covering 
to the brick walls and partitions. It will be fitted with a small 
number of pens for swine, and larger ones for cattle and horses^ and 
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cages for d(^; for, out here we have considerable of a something 
called " Rabies," but as yet have been unable to touch it because it 
conld not be done with safety. This building will be supplied with 
a crematory large enough to burn up a hog, and a small work room. 
But when I say it is two miles from our work rooms, and that three 
such buildings are au absolute necessity, aa well as a laboratory 
building, all of which shoidd be together, the reader can at once see 
that experimentation can only be done at great inconvenience and 
tuuch waste of time, and that during tlie severe weather of winter 
and the times when onr roads are almost impassable, that these 
obstructions to good and continued work will be frequently almost 
insurmountable. 

It is self-evident that unless each atate takes active hold of this 
matter, that very little of practical value to the live-stock interests 
can ever come out of the small sum of $15,000 appropriated annually 
by coDgress, if that body does not see fit to increase it. Then, again, 
there is plenty of evidence that the bodies governing this work in 
many states have at once lost sight of the cardinal principle of good 
work. Concentration of means and energy ! So far as the bulletins 
yet issued indicate, Nebraska is the only station which is giving any 
especial attention to live-stock matters. Those of Texas, Kansas, 
Missouri, Arkansas, Colorado, and other stock raising states should 
do the same. The managers of this fund should realize that the whole 
thing is an experiment. Hence, would they insure its final success 
they must concentrate their energies upon such questions as will 
bring the best practical results in the shortest space of time. The 
American public is the most unreasonable despot on the face of the 
earth. It wants results even before work is fairly begun. While 

I my natural bias may make me one-sided, still it is self-evident that 
} far as the great live-stock states are concerned, there is but one 

I field of operations open which promises any permanent and reason- 

[, ably immediate practical results, and that is the study of our animal 
ases and the feeding and conditions favorable or unfavorable to 

[ live-stock, not only with reference to pi-eserving it from disease, but 
also for the better protection of the public health. To waste valuable 
□s in useless agricultural experiments under these circumstances 

Lis to criminally neglect the great interest of such states. 

Tbeee remarks, while but very insufficiently showing the difficnltiea 
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which surround and oppose original research, will also^ it is hoped, 
prove both su^estive and instructive to the authorities of oth» 
states. 

The Hygienic Prevention of Swine Plague. 

Xo matter what may be the final results of the inoculative prophy- 
laxis in relation to many diseases ; no matter if it eventually equals 
in trustworthiness and safety vaccination in small-pox — still, as in 
that disease every restrictive measure has to be vigorously enforced 
in order to check its ravages, so, in onler to keep the losses from swine 
plague, and other diseases which may be so treated, down to the low- 
est possible level, the state and the animal owner must unite in the 
most exact execution of all those preventive measures which daily ex- 
periences and scientific investigation have shown to be practical and 
valuable. It may somewhat surprise the lay reader to be told that 
some of the chief causes of swine plague must be sought in the in- 
attention, carelessness, or want of intelligent action on the part of 
owners themselves. 

To speak plainly, and that is in accordance with my obligations to 
the live-stock interests of the country, these human causes are: 

1. Ignorance "j 

2. Laziness > on the part of the owners of hogs. 

3. Carelessness j - 

Let us consider them in their order. 

1st, Ignorance. It is sometimes well that we ^^ scientific fellows,'* 
" those theoretical chaps," should have the floor, for it has generally 
been the case that the other side have had the most to say, and one of 
their chief remarks has been something like this: "Yes, yes; your 
laboratory' work may be all right; I think it is; but the trouble is 
with you fellows you do not have any practical experience; when you 
have seen as luuch hog cholera as we have, then you may able to tell 
us farmers something about it." 

Now, any one who has read the foregoing pages of this report can 
see that these siifterinjr farmers really have some just grounds to talk 
as thev do. Have thev seen that "the demonstration of the conta- 
giousness of this disease has enabled our agriculturalists to do some- 
thing to prevent its spread"? (Salmon, 1883, 1. c, p. 56.) Do thqr 
not know that in 1888 they are not a bit better off in this r^ard than 
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they have been? Swine plague is still as rampant as ever, notwith- 
standing Mr. Salmon's promises ! 

Hence, I think these "agriculturalists" have some right in their 
flings at us "laboratory fellows," although it is somewhat unjust that 
all should suffer for the sins of omission and commission of one single 
individual. Had Dr. Detmers not been more successfully "stamped 
out" than the swine plague, I have no doubt that "our agricultural- 
ists" would have long since derived some benefits from the results of 
scientific research. 

But let us see if the tables cannot be turned upon these "practical 
fellows" in spite of their many years of "practical" experience. 
Now, gentlemen, you have been over forty years gathering in expe- 
rience! How much do you know about swine plague? Have you 
learned the very first lesson which such vast ex[>erience should have 
taught you long ago — were you the "practical" men you fondly be- 
lieve yourselves to be ? 

Every one of you knows that a contagious disease practically means 
that the sick animals are directly dangerous to healthy ones. The 
agricultural department of Washington has been telling you this for 
the past ten years, though it contradicts its teachings when it tells you 
that the places where sick hogs are or have been may be dangerous, 
because the germs can develop in the earth and continue to live 
there. What plants the germs there? The sick hogs, with their 
manure and urine ! 

To be sure, they are still in the dark how long they can live there. 
They tell you " it can multiply and live (there) for a limiteil period," 
but I have given you testimony, such as no scientific experiment can 
excel, practical testimony such as many of you can corroborate, that 
it can live in the earth, in pens, in refuse, where sick hogs have been, 
for one year, two years — aye, three years — and never a hog, sick or 
well, be in the place in the meantime, and still the swine plague has 
broken out in healthy stock when put in such places. The case at 
our "college farm" cannot be contradicted! The record tells us 
that the last hog to die there in the former outbreak was on May 
4, 1885, and the next time the disease broke out, in the same hog- 
house, was December, 1887, During that time no swine plague dis- 
eased hogs went near that place, and in my experimental hogs there 
had not been a case since August, 1887, and from that time until 
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to-day — June 30, 1888 — not even a pig among my experimental stock 
has been sick. Now, as no sick hogs were in that pen for over two 
years and a half, and as my hogs were and are well, where is the 
chance for contagion to have got in its work? It is impossible! Still, 
with such experiences staring you in the face, you have gone on getting 
more and more " practical " (?) You liave had your hogs all die ; you 
have killed all the sick, and then sold the balance; you have let your 
pens lie empty for months, if not years, at a time; you have lost your 
courage, and have regained it; you have bought unquestionably 
healthy stock and put it into those old, uncleaned, and litter-covered 
pens — and with what result? 

Sooner or later swine plague has broken out ! 

That it could not possibly be due to contagion should have been 
evident to you from the fact that had it been it would have broken 
out in 8 or 10 days after you purchased your hogs ; on the contrary, 
weeks and months have gone by, and even though you have not 
bought another hog, even though all your neighbors have been free 
from it, still swine plague broke out in your hogs. 

Then you went over the same old practical experience. You 
sold off or killed off all. You waited awhile ; bought more, and again 
you went through the same experience. 

Did you learn anything thereby? Did you get that "practical 
knowledge " you boast so much about ? Did you learn that those 
pens, that litter, was the source of danger? 

No, you did not ! Then why talk to us " scientific fellows " about 
"your practical experience " ? Were we so incapable of appreciating 
our practical experiences we should indeed be willing to acknowledge 
the corn, and you could tell us, as I do you, that willful " ignorance'' 
on your part has been one of the chief reasons that you suffered un- 
necessarily from the swine plague. 

You have not done as well as we have ! 

Again I say, you have folded your hands ; shut your eyes ; refused 
to use your brains ; absolutely ignored the most positive lessons of ex- 
perience and gone on cursing and lamenting your luck ; given it up 
for a time; purchased new hogs in the end, and again gone through 
with the same bitter experiences, and again and again refused to see 
the plainest fact that it would seem a blind m^n should gain a knowl- 
edge of; you have still failed to see that the places where sick hogs 



, , Frank S, Billings. 361 

had been, or were still, did and do remain centers of danger for a long 
time. 

I have told you that Mr. Salmon sometimes advises better than he 
theorizes, and that, like most other observers, he contradicts his as- 
sertions as to the nature of a disease, when he comes to write about 
preventing it. Now, though he tells you that swine plague is a "con- 
tagious fever," he advises you entirely contrary to that assertion, for no 
contagious disease germ ever known deports itself in the way Mr. Sal- 
mon's directions indicate. Nothing but the germ of an extra-organ- 
ismal infection can keep its vitality in such materials and under the 
circumstances mentioned in the two following quotations. 

"1. The regulations should go into effect in winter or early spring, 
when fewest animals are affected, or when, as my experience indicates, 
the disease is entirely extinct," 

"2. People living in localities where the disease has prevailed 
should keep their hogs in an enclosure free from accumulations of 
manure, straw, litter of any kind, or remains of dead hogs, in which 
the contagion might possibly be preserved, and in which there were 
no sick animals the preceding year." 1883, 1. c, p. 442. 

Swine plague is a local infectious, and not a contagious disease. 

Now, having taught you the real nature of swine plague, it will be 
your fault if you are not more successful in preventing it in the 
future. 

The question is, will you farmers do it ? 

This brings me to my second accusation : 

Laziness. 

It may appear wrong in me to lay this fault at the door of you 
farmers, but the truth compels me to do it. Many of you are really 
too lazy to do the necessary work to prevent hog cholera. The writer 
speaks from actual personal experiences. Where a very few well in- 
formed farmers felt it "too much trouble" to separate their well 
from their sick hogs, and use ordinary precautions in the feeding 
and care of them. The separation was done, however, and with the 
most surprising results. Not one of the well hogs selected and sepa- 
rated from the sick lot and placed on fresh land became sick. This 
treatment has been carried on under my direction in numerous other 
instances with the most satisfactory results. 

Is it too much to ask you farmers to make a test in every case, 
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where you are the sufferers, of this separation and isolation method. 
It requires some care, a great exactness and observance of a very few 
little points, upon which depend their success, however. 

Lazj' farmers will never prevent hog cholera. Men too indolent to 
observe the fact that their pens are the chief source of danger, when 
the fact has been before their eyes for years, will never prevent it — 
unless the state makes them. Men who are too lazy to prevent by 
isolation and care would have hog cholera if we had an absolutely 
perfect vaccine. Such men would be too lazy to have their hogs in- 
oculated even if the state did it for nothing. They would wait until 
their hogs became sick and then crj' out for inoculation, which, if it 
were done, would be too late to have any effect. Then these very men 
would be the loudest to condemn the method and the extravagance of 
the state in keeping up such a costly institution. 

The next point to call attention to is, 

Carelessness. 

In order to prevent hog cholera, constant care and watchfulness is 
necessary not only with regard to one's own hogs, but as to what is 
going on among his neighbor's hogs. It will not do to isolate the 
well from the sick alone, but all contact between the places where 
these hogs are must be entirely avoided. The place where the sick 
hogs are, or were, must l)e treated as a pest house. Well hogs must 
be kept not only from it, but also from any jwssibility of contact with 
any straw, dirt, manure, or other material in or from any such pestif- 
erous place. 

Hog cholera is an infectious disease. The chief and only real seat 
of danger is where sick hogs are or have been. 

The sick hog is dangerous only because he can infect other places. 
These places thus become pestiferous to healthy hogs. 

RESUME. 

1. DonH leave a well hog in a place where a sick one is or has 
been a moment longer than can be heli>ed. 

2. DonH fail to examine such separated well hogs twice a day^ 
and to remove any that may become ill from the others. 

3. DonH allow the same person to take care of the affected and 
well hogs. 

4. Don't allow any intercourse of men, dogs, or hens between the 
pens of either lot of hogs. 



Frank 8. BiUinga. 363 

5. DonH put a new lot of healthy hogs in a pen, or upon land, 
where swine plague has been for less than three years, unless the same 
has been thoroughly cleansed of all refuse, ploughed, or dug up sev- 
eral times, and exposed to the air for an entire summer season. 

6. DonH forget that closed pens, sheds, straw stacks, and accumu- 
lated litter are more dangerous than open country, when swine plague 
has prevailed in such places. 

7. DonH water hogs from running streams. 

8. DonH place your hog-pens, or runs, so that they can drain into 
running streams. 

9. DonH forget that all such places should be well drained and 
kept as dry as possible. 

10. DonH bury dead hogs when you can burn them up. 

11. DonH sell or buy sick hogs. 

12. DonH visit your neighbor's hogs when sick or allow him to 
visit yours if well. 

13. DonH forget that watchfulness, carefulness, and diligence will 
do more to prevent swine plague than all medicines. 

14. DonH forget that without these things being adhered to the 
most practical vaccine will ever prove next to useless. 

15. DonH forget to keep to these rules ! 

Regulative Prevention of Swine Plague by the State.* 
when swine plague exists in adjoining or distant states. 

In this regard there are two points to be met : 

First, swine plague introduced by infected swine from other 
localities. 

Second, swine plague introduced by means of uncleaused and non- 
disinfected railroad cars or other conveyances the property of common 
carriers. 

Let us consider the first condition : 

All importation of swine, either for stock or feeding purposes, 
whether or not such imported swine came from states or localities in 
which swine plague exists, or has existed, should be prohibited by 
law, unless the state provides suitable and safe conveniences for the 
absolute isolation and quarantining of such imported hogs, at selected 

* Penalties mast be attached to such regulations, but as this is a matter for legislation I havQ 
not considered it my duty to consider it. 
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points of entry, so that each lot can be safely and securely confined 
in a previously cleansed and disinfected hog-pen. 

In all such cases the state would be liable should the hogs become 
infected while in the quarantine pens, if they had not been previously 
•cleansed and disinfected, or on account of neglect of duty on the part of 
«ny servant of the state. In order that the quarantine hog-pens con- 
stitute a safe and suitable place for such imported hogs, it is abso- 
lutely necessary that they be individual pens of various sizes ; that 
the walls be of the hardest bricks, and the gates of iron, and if any 
portion of them be roofed, that the same be of iron also, and the bot- 
toms made of cement, not pitch, asphalt ; the feeding troughs should 
be of stone or iron, and of such a size as to be convenient to handle 
and cleanse. The pens should be at least ten feet apart, the passage 
ways between them being of cement asphalt and so graded that the 
drippings or washing from each pen could not run over to the oppo- 
site pens. The entire quarantine grounds should be sewered. The 
drainage from each pen should enter the sewer from a trap within 
the walls of the pen so that in washing them no material could get 
outside of the pen. 

The quarantined hogs should be inspected daily, by a competent 
veterinarian, for a period of twenty days subsequent to their arrival 
upon the state territory. 

If no evidence of swine plague or other suspicious disease occurred 
during that period, the hogs should be declared free and released to 
the owner. 

The state should take such measures as would insure their further 
transport into the state in cars or conveyances that had been previously 
•cleansed and disinfected, whether said cars had been used for the 
transport of swine or not previously. In such cases every means of 
transport must be looked upon as '^suspicious" and treated as such. 

Should the swine plague break out in a lot of imported hogs while 
thus quarantined, the pen in which they were confined should be 
washed and disinfected daily, and every bit of straw and refuse care- 
fully removed in iron hand carts, made for the purpose, and then 
burned in an oven provided for the purpose, and for the cremation of 
dead hogs. Great care should be taken that nothing be dropped from 
such a cart. 

When the outbreak had come to an end, the quarantine should be 
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extended for a period of at least thirty days from the time the last 
aick pig had died, or entirely recovered from the disease. In such 
cases the animals should be thoroughly washed before leaving the pen. 
They should be conveyed from the quarantine in cleansed and disin- 
fected cars as aforementioned. 

Upon arrival at the owner's premises, he should be compelled to 
give them a temporary quarantine of still another twenty days before 
being permitted to place them among other hogs upon his place. 

Whenever a lot of swine plague diseased hogs were thus quaran- 
tined, the chief inspector should detail one person to take the exclusive 
care of such diseased hogs, and absolutely forbid such a person goiug 
near, or having anything to do with other healthy lots of hogs that 
might be in the quarantine at the same time, or with any hay, straw, 
feed, or utensils used for the healthy hogs. 

The persons having charge of the swine plague diseased hoga should 
be provided with separate buckets and utensils necessary to their care, 
and with hay, straw, and feed kept in a special place as near to the 
diseased hogs as possible. 

He should also be provided with a suitable disinfecting solution. 
Corrosive sublimate in water, one to 1,000 parts, to wash his Iianda 
and boots each time he had been busy about such diseased hogs; said 
disinfectant should be kept near the pen in which the diseased hogs 
were confined. 

The state should fix the price per head for hogs thus quarantined, 
and should forbid the inspectors or ser^-ants from charging owners 
any extra fees. 

SWINB PLAGDB INTRODUCED IS TRANSIT. 

Could we be absolutely certain that swine purchased in other states 
were proaired from places where no cases of swine plague had occurred 
during the previous twelve months, still we cannot be assured that 
the disease may not break out in such swine shortly after their arrival 
in the state on account of their being transported in cars in wliicli 
Bwine pl^ue diseased hogs had been previously conveyed. 

[A ranchman in the western part of Nebraska purcliasetl a large lot 
of hogs from places where no swine plague existed, and where the 
disease has not since broken out among the hogs still remaining on 
the same places, but the disease broke out in the purchased hogs within 
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two weeks after their arrival at liis ranch. There had never been 
hogs kept upon the land previously. 

He was careful in selecting his cars, so he thought, and was assured 
by the agent that they had been previously used for conveying lum- 
ber. They were not swept out or washed or disinfected. He has 
since learned that some diseased hogs were conveyed in one of the 
<?ars to either Omaha or Lincoln some tima previously.] 

This fact, that buyers or shippers cannot assure themselves that no 
sick swine have been conveyed in the cars, not only renders a quaran- 
tine absolutely necessary for imported hogs, but suggests the necessity 
of the state organizing some method by which the cars used to con- 
vey stock of all kinds within the state should be properly cleaned and 
disinfected every time they are used for such purposes. 

REGULATIONS FOR THE SUPPRESSION OF OUTBREAKS IN THE 

STATE. 

All places where swine plague exists should l)e indicated by sign 
boards. Hog-pens or runs should, if possible, be upon h'gh, dry 
land with a southern outlook, and so situated that they can be well 
drained and kept dry. Thoroughly wet runs, mud holes, are not as 
dangerous as such as half dry out in the summer months. Filth 
alone does not cause the swine plague, though it may support it. Too 
much wet and an excessive degree of dryness are both unfavorable to 
the continuance of life of the germ of swine plague in the earth, but 
our heavy, damp soil is exceedingly unsuitable to the development of 
a sufficient degree of dryness to be unconformable to the life of these 
germs. In a dry, sandy soil they should die out in the heat of the 
summer. Such hog-runs should never be so situated that the drainage 
from them could gain access to the wells from which the swine were 
watered or to running streams. 

Owners of hogs diseased with swine plague should be cautioned 
and held responsible for any extension of the disease from their hogs 
to healthy hogs of other persons, when they failed to comply with 
the regulations to prevent the extension of the disease, such as : 

1. The sale or removal of sick hogs or healthy ones from lots in 
which the disease existed. The sale or removal of any other domes- 
tic animals that had the run of such hog yards when swine plague 
existed among the hogs. At such times owners should be forbidden 



Frank S. BiUings, 367 

allowing their horses or cattle (which were and are for work, or being 
daily driven over the public ways), to have the use of, or from being 
led into, or across the territory of such infected grounds. They 
should also be forbidden leaving their wagons or farm machinery in 
such infected hog-pens or runs, even though swine plague did not 
exist among their hogs at the time. 

2. The removal of hay, straw, manure, offal, or earth from swine 
plague infected hog-runs or pens, or from such in which the disease 
had existed within the previous twelve months, and the conveyance 
of the same over any public way, or unloading such dangerous mate- 
rial anywhere along the same, should be forbidden by law. 

(Owners of swine should use every precaution about distributing 
such materials over their own premises in any places where healthy 
hogs would be liable to come in contact with tiiem.) 

3# All hogs should be watered from wells. 

(Watering infected herds of swine from running streams, or allow- 
ing them to wallow in the water of the same, should be strictly for- 
bidden, as numerous cases are on record where the disease has been 
ex: ended in this way.) 

(The placing of rendering establishments on the banks of such 
streams, or where they could by any means drain into them, should 
be forbidden by law. This regulation should also apply to pork 
packing houses.) 

4. Owners of swine plague infected herds or sick hogs should be 
forbidden to visit the hogs of other persons or allow such persons to 
visit their hogs, or enter the infected hog-runs or pens. 

5. The farm dogs should be kept chained on farms where swine 
plague existed, and strange dogs shot if seen around such infected 
hog-runs or pens. 

6. Owners should be instructed, or perhaps forbidden, not to put 
new and healthy hogs into hog-runs or pens in which swine plague 
had existed until all the hay or straw stacks that may have been 
upon the infected premises at such a time have been consumed by 
other animals, and the refuse remaining been completely burned up. 
Any pens, sheds, or stables in which or under which diseased hogs 
have been, must be thoroughly cleansed and the contents of the pens 
or sheds burned. Stables should really be so situated that the hogs 
could not run under them, or the drainage of the hog-pens settle un- 
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der them. When such is the case, the stable should be raised^ the re- 
fuse under it be removed and burned, the bottom of stable white- 
washed with lime and corrosive sublimate (one to 500 parts water); 
the earth forming the floor of hog-jwns or sheds, or that under such 
stables, should be dug out for at least one foot and spread in a thin 
layer over the hog-run, the hole being filled with fresh earth from 
another part of the farm. The bottom boards of such hog-pens or 
sheds should be removed, loosened, the balance of the building to be 
whitewashed, as above, three times, and left exposed to the air for 
three months. 

The ground of the hog-run or yard should be plowed up very deep 
and then harrowed three times, about a month apart, before any 
healthy hogs should be placed thereon. 

(It will be easily seen that in most cases, here in the West, it will 
be safer as well as cheaper to place fresh hogs upon entirely new land 
with new fences and sheds, but where this cannot be done the above 
regulations must be exactly carried out.) 

In case the hogs are placed upon new land, great care must be 
taken that no persons coming into relation with them, or any teams 
used to convey feed to them, cross the old grounds or come in con- 
tact with anything used among the previously diseased hogs. Tools, 
troughs, and such things used among the old hogs should be burned,, 
and new ones provided for the fresh swine. 

DISPOSAL, OF SICK AND DEAD HOGS. 

1. No sick or dead hogs should be removed from the infected 
premises. 

2. Cremating or burning the carcasses of dead hogs until reduced 
to powder is by far the most reliable method to treat them. 

3. Dead hogs should never be thrown into running streams, or so 
buried that the drainage from burial places could possibly gain access 
to such streams, or even wells or ponds used to water the stock. 

4. Where cremastion is impossible, and burial has to be resorted 
to, and the land is so situated that it can be done without conflicting^ 
with the previous conditions, a portion of the hog-run should be 
fencol off with a board fence, and a trench dug at least twelve feet 
deep and of corresponding length to a space that would be occupied 
by two-thirds the number of hogs present. The dead hogs should 
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then be at once removed and some crude petroleum poured over the 
carcass and the same covered with a layer of quicklime and six inches 
of earth. This should be done with each carcass. When the disease 
is at an end the entire mass should be covered with six inches of 
quicklime and the trench then filled up. No more hogs should be 
put into a trench than would allow of six feet of earth over the buried 
carcasses. The burial place should be kept fenced in for at least two- 
years and sowed down with some strongly growing weeds or grasses.. 
Where the situation of the hog-run is such that a suitable burial place 
cannot be made in it, or adjacent to it, on account of running streams 
or wells, such a place should be selected as near the hog-run as possi- 
ble. The dead hogs should be carefully put in a wagon and never 
dragged over the ground when conveyed to any burial place. The 
wagon should be washed with a disinfectant each time after using, or 
else the owner might be wondering how he got the swine plague again 
if he purchased healthy hogs and complied with all the previously 
suggested conditions, if he conveyed them home in an uncleansed 
wagon. 

I now come to the most difficult question of all to consider in con- 
nection with swine plague, and that is, under what conditions should 
the state be held responsible for its existence, and when should the 
state remunerate owners on account of the same, or any action of the 
state veterinary police authorities. 

State Eemuneration for Hogs Killed by the Authorities. 

The state should not be held responsible nor should owners receive 
any remuneration on account of any action of the state when an owner 
or owners failed to comply with all or any of the state regulations for 
the control of the disease, and swine plague broke out among his or 
their hogs. 

Swine plague is an infectious disease already domesticated in Ne- 
braska, hence the state should not be held responsible for what already 
exists where infected premises are one of the chief causes of the dis- 
ease. It is not like Texas fever, which, although also an infectious 
disease, is still foreign to the state, and hence, if introduced, it could 
only be on account of the insufficiency of the state veterinary sanitary 
laws and executive force; therefore the state should be held liable for 
any damages resulting to domestic stock from it or any similar disease. 
24 
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In this regard I want to say a word about pleuro-pneumonia and the 
responsibilities of the United States government in regard to the same. 

While I fully believe that the government should be held responsi- 
ble for its existence at all infected points at the present time, and 
should pay a large share, if not all, of the expense of stamping it out 
and to prevent its further extension, I believe it a bad policy to as- 
sume that the United States government would be wholly responsible 
for its further extension into the states west of the Mississippi, or that 
it should pay for all the damages accruing from such extension. The 
states in which that disease does not exist should b^ held even more 
responsible than the United States government for its entrance into 
their respective territories, and should pay their share for the damages 
accruing to ownership thereby. 

If the whole responsibility for such extension and such damage^ be 
])laced on the central government, the only result will be that the 
state governments will Ixj lax in their obligations to their own people, 
and negligent in their duties in endeavoring to keep the disease off 
their territory. 

With regard to swine plague, it seems to be but just that the state 
should be held liable for the full value of domestic hogs in all cases 
where the disease is introduced among them by imported hogs, or 
through the negligence of railroads or common carriers in not sup- 
plying properly cleansed and disinfected conveyances for such hogs. 

Again, the state should be held responsible for all damages from 
swine plague when extended in the state through the negligence of 
such common carriers. 

That such common carriers should also be held responsible to the 
state for such outbreaks, caused by their neglect, is beyond all ques- 
tion, but how much and to what extent I must leave to our legislators 
to decide. 

Whether or not the state should be held responsible for the negli- 
gence of owners of diseased hogs in extending the disease by their 
not complying with such laws and regulations as may be made in the 
future, to prevent the extension of the disease, I will also not attempt 
to decide, but leave it to be discussed by legislators. 

It must never be forgotten in considering these questions of remun- 
eration and state responsibility, that the rights of the state must be as 
rigidly protected as those of the owners of affected animals. 
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Such are the means which practical observation and experience, 
guided by continued scientific research and a thorough understanding 
of the nature of the swine plague, suggest for its hygienic and re- 
strictive control. The one question is, are they really practical? To 
which I answer most emphatically, "Yes!" Then comes the ques- 
tion, are they practicable? To which I also answer "Yes," but only 
under a government and with a people determined to execute them. 
In Germany they could be executed to the letter, and swine plague 
very closely controlled. The same result could be obtained in this 
country, but with governments that will not do their duty, and with 
people who do not seem to care to have it done, but had rather sit 
-with folded hands and see their animals swept away by pestilence and 
wait for some all-healing panacea to be dropped, like manna from the 
•clouds, the case is different. If the people are determined to help 
themselves, and will make stringent regulations and laws, and insist 
upon really competent veterinarians being appointed to see them 
executed, and 2)lace the actual executive agency in the hands of the 
local officers, sheriffs, county and town officers, and hold them respon- 
sible for the same, and make them subject to penalty, the losses from 
swine plague and other diseases of like nature need be no longer 
onerous to owners. Every hog owner must, however, do his duty as 
if he alone were the sufferer, and also conform to the "golden rule" 
so as to protect his neighbors. 

The Prevention of Infectious SEPTiciEMi^ by Inoculation. 

In the following pages I do not intend to go into any detailed dis- 
cussion of this question, from the fact that it is yet in its infancy, 
even in older countries, and again, I am not yet in a position to pro- 
ceed with that exact experimentation which is necessary before one 
writes very much upon such an important subject. Injustice to my- 
self I nmst say that, except that the result of the second series of in- 
oculative experiments made in 1887 fully confirm those of 1886, I 
have been utterly unable to proceed with this work for want of place 
and means, though I have used every possible endeavor to get them, 
feeling that the great porcine interests of the country demand it be- 
yond almost anything else. I will also say, that continued and un- 
necessary obstruction has been put in my way, and every endeavor 
made to retard my honest endeavors and throw discredit on my work 
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by parties whose obligations to the state should have made them at 
least neutral, however unpleasant my existence in Nebraska may have 
been to them. 

Let us consider the question of inoculation briefly from the histori- 
cal point of views : 

Vaccination and artificial inoculation, as the latter is understood, 
are two entirely different things. Both are dependent, however, ou 
the result of practical observation. Both are dependent upon the fact 
that practical experiences have shown that, as a general thing, indi- 
viduals that have survived an attack of a given disease are not open 
to a second attack within a variable term of years. This is not a law, 
it is simply a rule, and open to many exceptions, each of which have 
their special cause if it only could be discovered. The historical de- 
velopment of vaccination is much longer and older than the very 
modern idea of inoculation as a means of preventing infectious dis- 
eases. The practically gained knowledge, that one attack of a large 
number of strictly infectious diseases renders the individual immune 
against a second, is not new, but scarcely well enough established 
to be universally accepted. Vaccination, properly speaking, found 
its origin in variolation, or the conveyance of small-pox to healthy 
individuals from those already sick. So great had become the skill 
in this procedure, long before Jenner's time, that it was almost uni- 
versally resorted to in order to cause a general extension of the small- 
pox in a community, and thus shorten the period of an outbreak as 
well as lessen the danger of its extension over the country ; for this 
procedure was only resorted to under special quarantine regulations, 
the observance of which was carefully watched over by government 
officials. So great was the skill acquired in variolation by certain 
Italian and French physicians that they not only knew how to select 
those small-pox patients who would be most liable to transmit the 
disease in a mild form, but how to introduce the material so that this 
desired end would be the general result. 

Then came the wonderful observation of the immortal Jenner, ihe 
greatest benefactor to the world that humanity has any record of. 
He observed that the dairymen and maids acquired local eruptions 
upon their hands, when wounded, who were busied about cows that 
had the disease known as cow-pox. He observed further that such 
persons escaped small-pox when it raged all around them. He in- 
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oculated from cows on persons, and then inoculated the same person 
with genuine small-pox, and proved the preventive value of the 
former against the latter. Hence it was that the cow-pox acquired 
the name vaccina, but a genuine cow-pox never existed. Cow-pox is 
nothing more or less than bovinated small-pox, which at some time 
in the unknown past was transmitted by small-pox diseased persons 
to cows, and thus from cow to cow until it acquired a certain con- 
stancy in character and a certain fixed mildness in virulence. The 
ordinary world is totally unaware of the fact that since the gen- 
eralization of vaccination and its wonderful effects in the prevention 
of small-pox, that the disease known as cow-pox has almost entirely 
disappeared from the dairies of Europe, Britain, and America. 

In this regard two very suggestive series of experiments are open 
to some one in the future: 

1. Can or does vaccine acquire its original or gain in virulence 
by being transmitted from human being to human being through 
hundreds of generations? 

(There are so many dangers to mankind from other diseases that it 
is doubtful if any one would be justified in entering upon such an 
experimental study.) 

The other question has not these objections and it is a wonder that 
no one has entered upon it. It is : 

2. Can we not prove that vaccine is but bovinated small-pox by 
inoculating cattle (heifers) from a small-pox patient, and then carry 
the inoculation through many generations of cattle and thus acquire, 
or prove, vaccina again ? 

To Jenner in the first place, and Pasteur in the second, the world 
principally owes the idea of inoculative prevention. It is easy to be 
seen that this idea is a development — a slow growth. Pasteur has 
endeavored to apply the principle to the prevention of several animal 
diseases. With regard to rabies it is my opinion that he has most 
signally failed, but his work in that direction has by no means failed 
in giving him the most sensational reputation of any man of the 
present day. In fact it has driven out of sight his far more instruc- 
tive work upon anthrax and other diseases. While the results with 
Pasteur's vaccine against these diseases have not been generally ac- 
cepted, particularly on account of the looseness with which Pasteur 
collects and publishes statistical results, still there is no question 
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whatever that they are worthy of credence, and that they can prevent 
the natural outbreak of the disease against which they are directed. 
It is somewhat singular, at first sight, that although the German gov- 
ernment has given Pasteur several opportunities to demonstrate the 
preventive value of his vaccine against anthrax and rouget, and that 
although the results have been more or less favorable to Pasteur, and 
been repeated by German investigators, still their practical application 
has never been adopted by the government. There must be some 
reason for this, for that government not only has more competent 
workers than France at its command, but more numerous and better 
appointed laboratories. The reason for this is simple. The Ger- 
mans saw immediately that more satisfactory, better, and safer results 
were to be obtained through the methods of isolation and separation 
of the well from the sick (in the same diseases) at the hands of their 
eflScient veterinary police than by Pasteur's methods. 

My skepticism as to the value of Pasteur's anti-rabaic inoculation 
is based entirely on practical and scientific grounds. In fact, Pasteur 
has no rational fundament to stand upon in this disease. His posi- 
tion, in this regard, shows how essential a thorough medical education 
is to any one entering upon the field of prophylactic research. When 
one essays this work of protective, or preventive, inoculation, the 
first question to be settled, before any experimental work is begun, is, 
does the nature and character of the disease offer any phenomena 
which warrants the hypothesis that it is preventable by artificial inoc- 
ulation ? In other words, under natural conditions, do people or in- 
dividuals often recover? Is the disease often characterized by mild 
attacks which confer an equally reliable immunity to that acquired by 
such as survive a severe attack? 

These conditions are known to exist in small-pox, mumps, measles^ 
and other contagious diseases ; the late Professor Frank, of Munich, 
thought he saw evidence that they did in anthrax ; we know they do 
in the swine plague, Rouget, hen cholera, yellow fever, the southern 
cattle plague, and other diseases. We do not know that they exist 
in Asiatic cholera, and every one knows there is not on record a 
single case of mild or recovered rabies, far less one showing that such 
recovery produced immunity towards a second infection. 

We do not even know to what causes to att;f ibute these mild attacks. 
We do not know whether they should be sought in certain idiosyn- 
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cratic powers of resistance in individuals, or in a prevailing mitiga- 
tion of virulence in the specific etiological factor at one time which 
does not exist in another, nor have we any idea what influences have 
been at work causing such mitigation. That constitutional idiosyn- 
cracies play a very essential role is well illustrated by outbreaks of 
scarlet in a family of children at almost one and the same time ; that 
there must be also peculiar circumstances, some genius epidemicus, 
which can and does act in mitigating the virulence of the specific 
cause is also seen in different outbreaks in different years of this 
same disease, for at some times it is very mild, and nearly every child 
attacked recovers, w^hile the next year it may be a fiend incarnate in 
its murderous ravages. 

Now none of these things exist in rabies. Given an actually rabid 
dog and persons bitten by the same, those in whom the disease occurs 
all have the same symptoms and all die. 

Not one traveler on this terrible road of torture has ever recovered 
the path to health. All have gone to the place from which no suf- 
ferer has ever returned. 

With these facts staring him in the face, what grounds had Pasteur 
for attempting to prevent such a disease by inoculation? 

Without ever having produced one single case of rabies in a dog, 
and shown by the natural experiment of letting such a dog bite 
healthy ones, and then seeing rabies result, what right has Pasteur to 
say that he has ever caused actual rabies by inoculation ? 

When the specific cause of rabies is found, and actual rabies pro- 
duced by inoculation of healthy dogs, and the same disease induced 
in other healthy dogs by bites from the former ; when such bites are 
seen to induce mild cases which recover, and when such dogs can suc- 
cessfully withstand the bites of known rabid dogs, as also the bites of 
dogs made actually rabid by inoculation, and again the inoculation 
with the same material, and all this evidence is controlled by carefully 
watched and inoculated animals, then and only then dare Pasteur or 
any of his followers say that rabies is preventable by inoculation. 

Notwithstanding this skepticism, the fact exists that inoculation 
will prevent to a certain degree the natural eruption of certain dis- 
eases. On the other hand, the German government is absolutely cor- 
rect in placing the utmost value upon well-proven restrictive and 
hygienic measure, for have they not ever before them the historic fact 
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that the vigorous application of such measures has entirely freed their 
country from the two worst pestilences of past ages, the bubo pest 
and black death, and that the same treatment has kept them free 
from cholera in the last few years, and that the rinderpest no longer 
carries terror to the homes of the agriculturah'sts. Again, as has been 
said, although the civilized world is fully aware of the protective 
value of vaccination in small-pox, still we also know that its absolute 
execution among a people, especially the unfortunate and poorer 
classes, is a practical impossibih'ty ; nor do we feel thoroughly certain 
that it can be relied upon to prevent, in every case, where it has been 
done, for many people do not repeat it often enough, and even the 
small-pox itself gives the exceptions, that only go to prove the rule 
that an occasional person may become infected a second time. Hence, 
every sensible and wide-awake community will never neglect to em- 
ploy the most trustworthy hygienic and restrictive measui*es to pro- 
tect itself, or its animal property from the ravages of diseases of a 
pestilential chai:acter. Another objection to the preventive inocula- 
tion of live-stock is, that it is very liable to render owners careless 
with regard to taking due precautions, or to repeating the inoculation, 
for it is admitted by Pasteur that the period is short for which such 
immunity is conferred in strictly infectious diseases. In this regard 
it will take many years of work and many workers to establish the 
period for which such inoculation has value. Contagious diseases, 
in which we have any reliable experience, such as small-pox and 
contagious pleuro-pneumonia, again differentiate themselves most 
strongly from infectious, as not only the survival of the natural dis- 
ease, but artificial inoculation produces an immunity which can, gen- 
erally, be trusted to continue for a term of years. Again, inocu- 
lation in contagious diseases gives the most positive evidence that 
such septicaemia; as anthrax, Rouget, swine plague, hen cholera, etc., 
are really extra-organismal infections. No case is recorded where it 
can be clearly shown that a vaccinated human being, or an inoculated 
bovine, ever extended either the small-pox or pleuro-pneumonia to 
healthy individuals! Quite the contrary is the case with regard to 
the extra-organismal infectious diseases, in which the sick or inocu- 
lated animal may be the means of infecting healthy animals by pass- 
ing the inoculated germs off in its faeces or urine, and again infecting 
land or earthy surround! ny;s. That thi.s has occurred in the '* Rouget'^ 
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has already been shown by quotations from Lydtin and Schottelius. 
In this case the resuhs of inoculation were so suspicious that, though 
no one could deny its efficacy, still the careful Germans have made no 
further use of it, preferring to rely on restrictive and hygienic meas- 
ures for the protection of their swine. The same must also be the 
case in anthrax, for we know llie germs arc in the material of Pas- 
teur's vaccdne, and I have personally found the manure of cattle dis- 
eased with anthrax replete with germs immediately after being 
dropped. A vaccine prepared according to Pasteur's method would 
also have the same evil effects in swine plague. With this fact most 
painfully in mind, and realizing the immense responsibility towards 
our live-stock interests which are incumbent upon my position, I have 
endeavored to go very slowly and with the greatest caution in all my 
experimentation. Unfortunately the urgent demand that I publish 
what I had been doing, over a year ago, to satisfy the public, gave 
my enemies in Nebraska the opportunity to demand public tests, which, 
the more I thought of them, the more determined was I should not 
be given. The recklessness of these people towards the live-stock in- 
terests of the state can be at once appreciated. As will be shown, there 
is no question but what inoculation can be done and immunity to 
natural infection produced in swine, which will certainly continue for 
eighteen months or two years. But I positively assert that it would 
be a malidoua disregard of the public welfare to introduce this present 
method of inoculation indiscriminoiely, though it may be justifiable on 
farms thai have become pei'manently infected. Otherwise^ every fact in 
the natural history of swine plague plainly shows that the indiscrimi- 
nate inoculation with material prepared as it now is, would be only 
a means of extending the disease to places where it never had existed, 
and of reinfecting those already infected, and only lead to bringing 
disgrace upon myself and a possible means of prevention in the future 
into disrepute. The real malice in those who demanded inoculation 
tests was hidden behind apparent public interest. From my own 
writings they knew I would not be guilty of an act of inconsider- 
ateness, but they hoped to stir up a public demand, and trusted the 
accidents which I had foreseen would soon lead to my expulsion from 
the state, and thus to the ^* stamping out'' of myself as an investigator 
and the impossibility of the completion and publication of this report. 
If I am right in my assertion that all these diseases, swine plague 
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included, are blood poisons, and there is no question on that point, 
then I am confident that human ingenuity and perseverance will 
eventually separate that poison from the microbaic poison producer, 
and I am equally confident that those same human agencies will 
eventually produce a safe material that can be depended upon to pro- 
duce immunity by inoculation with absolute freedom of any danger of 
extending the disease to healthy stock, or of reinoculating or infecting 
the surroundings of such animals. 

I am confident of this! Why should we be discouraged? By 
work which has not occupied six months' actual time we have com- 
pletely laid the foundation and, I say it proudly but not boastfully, set- 
tled questions forever that the Agricultural Department at Washing- 
ton has been vainly trying to solve ever since 1878. Had I the time, 
and were not this Bulletin already too extensive, I would give evi- 
dence showing that this problem has so much testimony on its side 
that its eventual, successful solution is only a matter of time and per- 
severance. The real solution belongs to the chemist. It is the 
province of the patho-bacteriologist, however, to carry the experi- 
mentation so far as to demonstrate that the chemist can do it. This is 
the very work I have essayed to do, and been needlessly obstructed Id 
doing, ever since January 1, 1887. Not having the place and means, 
I gave my attention to investigations upon the southern cattle plague, 
the results of which will, it is hoped, sufficiently pardon my inability 
in the other direction. 

Above I have said that our present method of inoculation may be, 
perhaps, justifiably practiced upon swine in permanently infected 
localities, and, as it has also been said that the disease is a septicaemia,! 
now desire to produce evidence where inoculation is and has been suc- 
cessfully practiced upon animals living in such permanently infected 
districts, and also a disease that is an extra-organismal infection, 
though caused by a difierent organism than the swine plague. This 
disease is the most inexplicable thief of all animal diseases, because it 
selects only the best stock, and the young among them. I have refer- 
ence to the celebrated "Black Leg," or, as it is technically termed, 

" EMPHYSEMA INFECTIOSUM ;" SUCCESSFULLY PREVENTED BY 

INOCULATION. 

I quote from the work of my friend. Prof. Kitt, of the Munich 
Veterinary School, upon '^Schutzimpfungen:" 
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"The results of protective inoculation in Switzerland upon 1,810 
head of cattle have been accurately ascertained. These 1,810 cattle 
grazed upon land that had become notoriously " Black leg " infested 
in the valleys of the Alps, and were kept upon these districts through- 
out an entire summer. 

"Of these 1,810 inoculated cattle, only tw^o became infected; one, 
four and a half months, the other two months after the completion of 
the inoculative treatment. 

" Upon twenty-four Alps there was the proportion of 908 inocu- 
lated cattle to 1,650 non-inoculated, so that the two inoculated ani- 
mals, which died, have reference to this 908, a loss of 0.22 per cent. 
Of the 1,650 uninoculated cattle, 101 died of the black leg, or a loss 
of 6.1 per cent." 

These figures, says Strebel, speak most decidedly for the value of 
preventive inoculation in black leg, and cannot be attributed to any 
accidental influence. Kitt, who otherwise is a strong opponent of 
inoculation, says: 

" The results are even more favorable than Strebel indicates when 
one considers the circumstances more critically." p. 146» 

These results have been so repeatedly confirmed that the inoculation 
of young cattle, which are annually grazed upon these permanently 
infected mountainous valleys and slopes, has been made obligatory in 
the various Swiss cantons. 

Here again caution is necessary ! 

The American stock raiser must remember that this procedure, as at 
present conducted, is only allowable where cattle continually graze upon 
such isolated and pei^manently infected districts as eocist in the Swis9 
Alps, where these districts are well known, and where it is practically 
impossible for the cattle to wander about and thus infect districts that 
are known to be free from the disease. 

As I have said, and as I wrote last fall, this fact of the danger of 
extending these local infectious, or extra-organismal, septicaemic dis- 
eases of our live-stock by the present method of preventive inocula- 
tion, has ever been before my mind, and my responsibility to the 
public instead of becoming less is continually augmenting. The very 
logical objections of trustworthy German investigators to this method 
of inoculation has not escaped my notice. It may be well that I 
state what this method is. It is that of Pasteur, by which, in one 
manner or another, specific micro-organisms are either robbed of their 
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power of producing as virulent (septic) poison^ or else they produce 
it so slowly that the organism infected (inoculated) is able to adapt 
itself to it before it has time to exercise any fatal effects. The intra- 
organismal hardening thus produced continues for an unknown period. 
It is like learning to smoke by beginning with the mildest cigars 
attainable, and gradually passing to stronger as one gets accustomed 
to the influence of the tobacco. Now in this material the germs are 
always present. It is a well-known fact that Pasteur's vaccines can- 
not be depended upon for constancy of virulent action. The second 
or strong va«3inc has often l»een found less active than the primary 
or weaker. Here is a very grave error, which has brought much dis- 
credit upon Pasteur. In fact all of his work partakes of this uncer- 
tainty. The cause is to be sought in the fact that having no idea of 
pathology, or disease, he is continually groping in the dark. Yet he 
is no less an important explorer in an unknown field. I long ago 
saw that the next important point to be gained, afi;er demonstrating 
that immunity could be conferred by inoculation, according to Pas- 
teur's methods, must be some means of acquiring an excessively vir- 
ulent material of absolutely constant strength. Since January, 1887, 
I have waited for the means to do that with whatever patience I 
could command, and only recently could I make a single experiment 
in that direction. Just as I had evidence which largely indicated 
that I had the means of settling this, the next important step in the 
development of this question, I had to stop for want of the kind of 
animals necessary to the work. The reader must understand that the 
testing of such a question as this is by no means the simple mat- 
ter it appears. Hundreds of experimental inoculations have to fre- 
quently be made upon all kinds of animals in order to find the species 
which will give the desired result. After using up every available 
animal, I had, as I said above, to stop for want of means. But 
stopping does not mean giving up ! 

Tlie fact that Lydtin and Schottelius record positive evidence of the 
extension of Rouget to healthy hogs through those inoculated by Pas- 
teur's agent, cries in a most startling manner, "Halt!" to that kind 
of work where it is done so indiscriminately as in France, and may be 
the ground which explains the continued increase of Rouget in France, 
or, perl}aps more justly, the far greater percentage of that disease, and 
«ven anthrax in France in comparison with Germany, notwithstand- 
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ing the immense number of inoculations annually performed under 
Pasteur's method. In reality all the evidence of scientific experiment 
and observation certainly goes to show that instead of being a benefit 
to France, the present Pasteurism is a constant means of keeping up, 
and perhaps extending also, these extra-organismal septicsemise over 
the country 

This possible and really probable danger of Pasteurism, as ap- 
plied to preventive inoculation, simply condemns the method. It 
does not mitigate against the value of the principle, of which it is 
really a firm link in the chain of evidence which is surely to prove of 
incalculable benefit to mankind. The very difiiculties and intricacies 
which are thus reached should only stimulate us to continued and 
more persistent endeavor. 

Now I say that what man has done in one way can be done in 
another. If Panum, Bergmann, Brieger, and others have separated 
septic salts from one kind of putrid material ; if Brieger can isolate 
tetanin from the tissues of a person dying from lockjaw ; if other 
toxins have been thus obtained and specific symptoms produced by 
the injection of these, as solutions, into the blood of healthy indi- 
viduals, then it can be done in regard to these extra-organismal, in- 
fectious septicaemise. We know that it is not the bacilli which 
directly cause the black leg, any more than it is the bacteria which 
directly cause swine plague; on the contrary, we know that in either 
case the bacteria produce the specific disease by the secretion of a spe- 
cific sepsin, or poison, which is carried over the system by the blood, 
and thus causes those lesions which are specific to each disease. Wo 
know the specific lesions in these diseases are those of septicsemia. 
We know that the micro-organisms are essentially different in their 
physiological natures, as essentially as they are in form, because en- 
tirely different lesions are the result of the action of this septic solu- 
tion in the blood in each disease* 

Now this poison is chemical in nature, and it may be positively relied 
upon that some day, be it sooner or later, that poison will be isolated 
as a salt, capable of inducing the very septicaemia the micro-organisms 
do in producing the respective septicsemic diseases, and then, and only 
then, will an artificial means of prevention of such diseases be in the 
hands of our suffering live-stock breeders. Experience can only show 
whether it will prove practical or not. As I said before, the work of 
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preparing the way is in the hands of the patho-bactcriologist. Until 
he has built the road inch by inch, the chemist has nothing to do with 
the matter. If successful, they will solve a problem, in comparison 
with which the work of Jcnner is but an infant, prodigious as it has 
been in its far-reaching blessings. But let us not belittle the world's 
gifted ones. Jenner showed the way, Pasteur built upon and enlarged 
it. America enjoys the benefits, having contributed nothing to aid in 
the work. Now that she has b^un, let the good work proceed. 
Let Nebraska, that has really done more than any other English- 
speaking state, show that she values her own reputation, and that she 
can see it is her duty to supix)rt science for scienoe's^sake, even though 
victory tarry long. 

With these introductory remarks, we may now turn to the 

Evidence which Shows that Inoculation Must Event- 
ually BE Achieved in Swine Plaque. 

When the pathological experimentalist approaches a question of 
this kind, the subject at once differentiates itself into two essentially 
different, yet very closely related, phases. 

We have to establish two facts : 

1. That hogs which have recovered from an attack of hog cholera 
are not, as a rule, liable to a second attack within a reasonable length 
of time. 

2. That we can induce a mild attack of hog cholera by means of 
an artificially prepared cultivation of the germ of swine plague, when 
inoculated upon previously healthy hogs that have never had the 
disease. 

Let us give our attention to the first condition. 

Among the earliest evidence as to any peculiarities of swine plague 
which I gained from conversation with practical hog breeders in Ne- 
braska, was the generally expressed opinion that hogs which had been 
through the swine plague and recovered seldom had a second attack. 

This was not a new point to me by any means, as I knew the 
various writers upon the disease had all said tlie same thing. Now, 
when one finds every experienced hog raiser in a state as large as this 
is ; when one corresponds with many others ; when one attends con- 
ventions of these men, and finds no exception to the general testi- 
mony, save in degree ; and when, beyond this, one meets and finally 
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becomes intimately acquainted with men noted for their money- 
making success as raisers of swine, and such men tell him that they 
awe some of their success to the fact that they make it a point to buy 
every sow they can which has recovered from the swine plague — I say, 
when one finds all this evidence on the positive, and only suflBcient to 
endorse it on the negative, side of the question, there is no man auda- 
cious enough, unless an ignorant and conceited ignoramus, to question 
the fact that swine plague is a non-recwTent disease. 

However much I may object, and I most seriously do contradict 
Mr. Salmon^s definition of swine plague as a ^^non-recurrent fever,'^ 
or a "non-recurrent contagious fever," there is no question whatever 
about the correctness of the general assertion that one attack, gener- 
ally, produces secure immunity against a second during the period 
that swine are allowed to live. 

Prof. Law, Dr. Detmers, and other observers confirm this opinion. 

"All experienced feeders agree in the opinion that animals having 
the disease and recovering from it seldom have a second attack, and 
they state that in purchasing animals to feed preference is always given 
to those that have gone tlirough with the disease." Dr. D. W. Voiles, 
U. S. Ag. Report, 1883, p. 429. 

"I feel quite satisfied that numbers of pigs pass through the disease 
without manifesting any recognizable external symptoms, no matter 
how carefully they may be watched. 

"Does one attack protect against future attacks? 

" In the past few months 1 have had the opportunity of Watching 
several animals that, during a previous epizootic, were attacked by 
this malady and recovered, and which during the present outbreak 
have successfully resisted its influence." Principal Walley, 1. c. 

That swine can become infected "and pass through the disease 
without manifesting any recognizable external symptoms," as Prof. 
Walley says, is most conclusively shown by my second series of in- 
oculation experiments in 1887, and especially endorsed by the autopsy 
of a pig which was purposely killed as recorded in the necroscopical 
notes. See autopsy XXIII. Furthermore, I have tested this ques- 
tion by examinations in the field, and it has become more and more an 
acknowledged fact among swine breeders that have some interest in 
this work and have given much attention to the matt(5r. There is a 
herd of swine belonging to Hon. S. W. Burnham, near Lincoln, that 
were raised upon permanently infected lands, every one of which haa 
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shown an acquired immunity to swine plague, though three separate 
lots of young hogs that have been most carefully purchased have 
nearly all died off when put on the same land during the past three 
months. Were it necessary, this statement could be endorsed by 
numerous letters, but I will let it stand as it is, as a suggestion to 
practical swine breeders that careful watching of their own hogs will 
give the most practical evidence that preventive inoculation is surely 
to be the final result of determined investigation. 

European observers have had so little actual experience with the 
swine plague that they still know very little about its deportment 
among swine, and do not really know what the disease is. 

The next thing was to 

PROVE THESE PRACTICAL OBSERVATIONS BY SEVERE EXPERIMENTS. 

The following list represents the experiments done at this station 
prior to Jan. 1, 1887 : 

TABLE OF EXPERIMENTS. 

1. Six-months-old hog sick with swine plague^ 
(recovered). I t> , . ., 

2. Six months old hog recovered from swine [ ^^™^ together, 
plague last winter (no effect). 

3. Six-months-old hog sick with swine plague, died. 

4. Six-months-old hog recovered from sw^inc plague last winter 
no effect. 

5. Three-months-old hog in pen with No. 4 after 3 had died, no 
effect. 

6. Three-months-old hog inoculated with culture from Mr. W.'s 
pig (of July 8, '86,) July 20, '86, died July 25, '86. 

7. Three-months-old hog inoculated with culture from Mr. W.'s 
pig (of July 8, '86) July 20, '86, died Aug. 1, '86. 

8. Three-months-old hog inoculated with culture from Mr. W.'s 
pig (of July 8, '86) July 20, '86, died Aug. 7, '86. 

9. Three -months-old hog inoculated with culture from Mr. W.'s 
pig (of July 8, '86) July 20, '86, recovered. 

10. Same as No. 2, inoculated with culture from Mr. W.'s pig (of 
July 8, '86) July 20, '86, no effect of consequence. 

11. Same as No. 4, inoculated with culture from Mr. W.'s pig (of 
July 8, '86) July 20, '86, no effect of consequence. 
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12. Same as No. 1, inoculated with culture from Mr. W.'s pig (of 
July 8, '86) July 20, '86, no effect of consequence. 

13. Another pig, same as Xos. 2 and 4, inoculated with the same 
material, no effect of consequence. 

14. Healthy pig inoculated with tenth generation of same mate- 
rial as 6 to 13, Sept. 28, died Oct. 13, '86. 

15. Healthy pig inoculated with third generation of material 
from Rising, Neb., Sept. 28, died Oct. 7, '86. 

16. Healthy pig inoculatal with third generation of material from 
Rising, Neb., Sept. 28, recovered. 

17. Healthy pig inoculatol with third generation of material from 
Rising, Neb., Sept. 28, died Oct. 15. 

18. Healthy pig inoculated with third generation of material 
from Rising, Neb., Sept. 28, died Oct. 16. 

19. Healthy pig inoculated with third generation of material 
from Rising, Neb., Sept. 28, recovered. 

20. Healthy pig fed with potato culture of same bacteria Oct 23,. 
no ill effects. 

21. Healthy pig inoculated with three grammes bouillon culture 
from spleen of sick pig Oct. 27> died Nov. 18, lesions very marked. 

Inoculated with 5 fl. grammes of a pure 
bouillon culture from the Rising outbreak, 
which killed rabbits in four days. Some 
swelling and heat at point inoculated, and 
lameness. No other evil effects. 



22. 
23. 
24. 
25. 



Same as No. 2 
Same as No. 4 
Same as No. 13 
Same as No. 19 



26. "I 

27. 

28. 

29. 

30. 

31. 

32. 



> Healthy pigs 6 mos. old. < 



J 



All raised at college farm from 
sow s that had had the swine plague 
the previous winter and recovered. 
Each inoculated with three fluid 
grammes of a vaccine on tlie 14th 
of November, '86. Somewhat off 
feed for a few days. Heat and 
swelling at point inoculated. 

Again inoculated with a stronger 
material on Nov. 27, '86. Appe- 
tite not much affected. Some swell- 
ing and heat at points inoculated. 



v. 



Let us analyze the above list a little for the convenience of the 
reader ! Nos. 2 and 4 represent two hogs that had been tli rough the 
25 
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swine plague in the winter of 1885-6. Nos. 10 and 11 represent 
the same animals^ while No. 12 is the same as No. 1, and is the re- 
covered hog of the two very sick ones presented me by Mr. Wagner 
in June, 1886, mention of which is made in our necroscopies! notes 
in describing the lesions observed in its companion. 

The tests these three animals were put to should be seen to be ap- 
preciated, for it is well known that the writer does not mean any 
** child's play" when he undertakes anything. In fact, I cau truly 
say, that in every test which I have made I have invariably meant to 
kill if such a thing was possible when either exposure to natural 
infection or inoculated material has been used, either to test these recov- 
ered hogs or those which had been subjected to preventive inoculation. 
It will be observed that the Nos. 1 and 2 were penned together. 
No. 1 was a very sick hog. They staid together till No. 1 was fully 
recovered. No. 3 penned with No. 4 represents the Wagner hog that 
died. After that these hogs, 1, 2, and 4, were repeatedly inoculated 
with large amounts of material, the quality of which was tested 
on healthy pigs, but they were never made sick thereby. I will here 
mention that these three hogs, with two other recovered ones belong- 
ing to the same lot as Nos. 1 and 2, and some of the inoculated hogs 
to which reference will soon be made, were subjected to six fluid 
grammes of an excessively virulent material injected directly into the 
abdomen or into the flank, in the summer of 1887. If the expression 
may be allowed, the results fairly made them tremble. Only one died, 
and the lesions resulting have been described in the autopsy of pig, 
45, No. XXXI. Such lesions have never been recorded in a case of 
natural infection. Cuts representing these intestinal lesions may be . 
seen. Plates VII. and VIII. The others finally recovered. The 
severe tests made in 1886 most conclusively show the nature of the 
immunity in swine recovering from natural infection. 

Hogs which had the swine plague could not be reinfected by inocuki' 
ticn, nor by contact, nor by pen infection, as they were not only placed 
in the pens with sick hogs, but also in the same pens with the pigs killed 
by inoculation with pure virus. 

The next question was to expose these hogs to natural infection in 
the most extreme manner possible. A most severe outbreak of swine 
plague at the farm of a Mr. B., near Lincoln, offered not only a fitting 
opportunity, but the severe snow-storm of November 17th, in which 
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my test hogs were snowed in with a large number of sick, and a 
dozen or more dead hogs, added to the severity of the test. All they 
had to eat for three days was the cadavers of their dead companions. 

EXPERIMENT. 

Five hogs that had had swine plague the previous winter at the col- 
lege farm, four of which had been repeatedly tested as mentioned 
above, and one which had not been so tested, as well as Nos. 26 to 32 
inclusive, and two non-treated pigs (controle pigs;, were sent to the 
place mentioned. 

The results of this experiment were not as satisfactory as could be 
wished, for various reasons. 

First — The smaller pigs were rather fine quality, and four of them 
were either stolen or run over by the cars which went close by the 
field where the sick drove was, and the wire fence did not keep the 
smaller ones in. 

Second^ — The two controle pigs and one vaccinated pig died of the 
swine plague or the storm, but had the lesions of swine plague; they 
were found covered with snow and frozen stiff, so that an autopsy was 
only made at some inconvenience. Cultures grew from the spleen, 
and mice succumbed to the cultures. 

Two of the inoculated pigs, being small and somewhat weak, died 
the second day after their return to the college farm, from general 
exhaustion. No lesions of consequence; nor were bacteria to be 
found in them either by examination of their blood with the micro- 
scope or by cultivations. 

Fourth — The hogs from the college farm, that had the smne plague, 
and been already severely tested, as well as the one from the same lot 
that had not been so tested, went through this exposure to infection and 
storm without any visible ill effects, . though exposed for twenty-three 
days, and have remained well ever since. 

The result obtained then had only this value: It completely dem- 
onstrated that the majority of hogs that have been through swine 
plague from natural infection will not have the disease a second time, 
even after very severe tests, and therefore that 

Prevention by inoculation is possible. 

I also inoculated some forty of Mr. Burnham's hogs, and very 
severely ; these hogs came through and thrived better than any other 
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hogs on the place. AVhether this fact was indeed due to the inocula* 
tion or not cannot be positively asserted, but there is a favorable 
suspicion that it was. 

I wish to publicly express my thanks to Mr, Burnham for the ex- 
tremely kind and liberal support he gave me in my work, placing, as 
he did, his man and everything I desired at my disposal. 

TEST EXPERIMENTS. 

The next thing was to try the vaccine test over again. To this end 
fresh pigs numbered with tags in the ears were selected ; their num- 
bers were 41, 42, 43, 44, 45, 46, 47. Nos. 42, 43, 44, 45, 46, 47 were 
first inoculated with four fluid grammes — in the inside of the hind 
leg — of a mild vaccine, upon November 4, 1886, and again with six fluid 
grammes of a stronger vaccine upon November 27th. While thrown 
off their feed, and somewhat lame, with some heat and swelling in the 
inside of the hind leg, they did not seem to suffer very much. No. 
41, which was the same pig as number 20 in the previous list that had 
been fed with pure potato cultivations, was inoculated with the same 
amount of vaccine as the others (six fluid grammes), on the 27th of 
November. 

December 27th, Nos. 41 and 44 were inoculated with six fluid 
grammes of a fresh culture (second generation) made from the spleen 
of a hog from a very virulent outbreak at Valparaiso, Neb. These 
hogs were inoculated directly into the abdominal cavity. On the 
same day and at the same time Nos. 47 and 46 were inoculated with 
the same material in the inside of the hind leg. 

December 28th, No. 41 died from the effects of the bacteria only 
(see Autopsy No. XXII.), that is of septicaemia, or blood poison, as 
can be seen from autopsy No. I. Its blood and the tissues of the 
spleen were literally swarming with the well-known bacteria. Though 
frozen solid, cultivations grew from the spleen, and two rats inoculated 
succumbed in forty-eight hours. Pure cultivations were obtained from 
the rat, and have since been retested and again proved fatal. 

Nos. 44, 42, and 46, that had been vaccinated twice in thirty days, 
were somewhat off their feed and lame a few days, but entirely recov- 
ered, while 41, that was only inoculated once, succumbed. 

On December 12th, numbers 45 and 47 were again inoculated with 
six fluid grammes of a bouillon culture that had previously been tested 
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upon rats and proved fatal. These pigs also recovered completely, and 
may be considered proof against swine plague. 

We have therefore positively proved that we can prevent swine 
plague by inoculation of healthy swine with an artificially prepared 
virus. 

The results of these experiments have been called in question by a 
state oflBcial in Nebraska. 

Now, I say again, that severer tests could not possibly be made and 
there are too many of tliem and they are of too positive a nature to be 
negatived by any amount of contrary testimony. 

First let me give an example of the educational and professional 
qualifications of this interfering obstructionist. 

"To the farmers and stock growers of Nebraska — In accordance 
with a resolution of the live-stock, sanitary commission of Nebraska, 
adopted November 29, 1887, the following circular has been prepared 
by the state veterinarian for distribution. The object of this circular 
is to enlighten farmers and stock raisers of this state.^' 

The kind of enlightenment given can be judged by the following: 

" To disinfect harness, robes, grain-bags, blankets, and all textile 
fabrics, including ropes used about diseased or suspected animals, boil 
in a solution of carbolic acid (two ounces of the acid to one gallon of 
water), or fumigate with sulphur as described above." 

"Boil harnesses and robes" ! One would think the learned gentle- 
man was a butcher and accustomed to scalding hogs in order to remove 
the bristles ! "Two ounces of carbolic acid to a gallon of water" ! 
Sixty parts acid to 4,000 water ! How the glanders bacilli must have 
enjoyed such a bath ! 

MR. SALMON ON THE PREVENTION OF SWINE PLAGUE BY INOC- 
ULATION. 

Upon this subject he says : 

" Our investigations have shown that the plague is a non-recurrent 
fever, and that the germs might be cultivated ; they have even proved 
that these germs may be made to lose their virulent qualities and pro- 
duce a mild affection. Surely we have here sufficient evidence to show 
that a reliable vaccine might be easily jjrepared, if we carried our in- 
vestigations but a little way further. (! ! ! !) 

" If we had such a vaccine, if it were furnished in sufficient quantities 
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and of a reliable strength, if it proved safe in the hands of the farmer^ 
would not our problem be solved ? 

" Could we reasonably expect anything more or better for this dis- 
ease?'' U. S. Ag. Report, 1883, p. 67. 

The farmers who read that, the poor hog raiser and the great cattle 
and hog feeders of the West, must have felt a ray of hope dart through 
their breasts when they reflected upon the above very positive announce- 
ment of the ability of Mr. Salmon to send the oil of salvation over the 
country, and thus put an end to the annual decimation of their por- 
cine herds, if Mr. Salmon only "carried his investigations but a little 
further." 

This hopeful feeling on the part of the suffering hog raisers of the 
United States must have even sprung into a genuine flame when they 
found that so mighty an authority as "M. Pasteur had recently con- 
firmed our (Salmon's) American investigations in a very complete 
manner. He shows that the disease is produced by a micrococcus, that 
it is non-recurrent, that the virus may be attenuated and protect from 
subsequent attacks." 1. c. 

Alas for human frailty ! Alas for the shattered hopes of the farmer t 

Where was the frailty? Who shattered the hopes of the farmer? 

No less an authority than Mr. Salmon, who had so positively told 
them "that a reliable vaccine might be easily prepared if we carried 
our investigations but a little way further." 

Why did he not keep this positive promise so "easily" made? 

We have already shown the reason ! 

Because a "micrococcus" is not and never has been the cause of 
swine plague in the United States ! Hence, the above assertion was 
made entirely out of whole cloth, for the reason that Pasteur had 
really given grounds (he kept his promise !) that a " vaccine contra 
Rouget" could be made, and M. Pasteur had said that a "micro- 
coccus" was the cause of " Rouget," and everybody then thought that 
"Rouget" and swine plague were identical diseases, and so it was 
easy to make a "micrococcus" the cause of swine plague. Mr. Sal- 
mon is very fond of authoritative support, and to tell our suffering 
farmers " that a reliable vact^ine might easily be prepared, if we car- 
ried our investigations but a little way further/' was an apparently 
harmless piece of encouragement under the ciiTumstances. But this 
whole fabric was doomed to a terrible collapse, and with it went the 
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Pasteur-Salmon micrococcus to the bourne from which no micrococcus, 
even, can ever return. 

It suffered death ! It went into " innocuous desuetude" ! 

The cruel monster to thus shatter the sacred authority was Prof. 
Schutz, of Berlin ! 

We have previously shown how he demonstrated that a " micrococ- 
cus" was not the cause of '* Rouget," and that a bacillus was; but while 
that demonstration shattered the micrococcus of M. Pasteur, it had 
no necessarily evil effect upon that of Mr. Salmon, had it really ex- 
isted as the cause of swine plague in the United States. 

But Mr. Salmon did not wait to see whether it really existed or . 
not, or whether it had only taken a quiet rest in "innocuous desue- 
tude"? 

Here was a new authority, but it would not do to follow it exactly, 
so Mr. Salmon drops his "micrococcus," very gently, by saying that 
" we no longer consider that all outbreaks of swine plague are due to 
a micrococcus." 

That is what Mr. Salmon told the swine breeders in his next report, 
1885. 

Even under the above language, the "outbreaks of swine plague" 
that were due to that "micrococcus" should have still been prevent- 
able by that " reliable vaccine," but even for these few we have never 
heard that those "investigations" have been "carried a little way 
further," and we know that in his conclusions as to his "new 
microbe" Mr. Salmon entirely gave up any etiological connection of 
his "micrococcus" with swine plague, for has he not told us that "the 
preceding investigations definitely settle certain controverted points 
in the etiology of swine plague"? 1885, 1. c, 229. 

Such as: 

"Swine plague is caused by a specific microbe multiplying in the 
body of the diseased animal. This microbe belongs to the genus bac- 
terium." p. 229. 

It will be remembered that in the same report Mr. Salmon had 
already said, "that we no longer consider a micrococcus to be the cause 
of all outbreaks of swine plague" (p. 186), but if we turn over a few 
pages we shall see evidence that no outbreaks of swine plague were 
caused by this " micrococcus." In fact, we shall find that, notwith- 
standing all Mr. Salmon had said of that "micrococcus" in all his 
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previous reports, that until now he had never seen the germ of swine 
plague, for he tells us : 

" The earlier work recorded in the preceding pages aimed to deter- 
mine what relation the bacillus cultivated by Pasteur as a vaccine for 
Bouget bore to the disease among swine prevailing in this country/' 
1886, p. 217. 

What a convenient thing a poor memory is ! 

How does the above remark compare with the passage previously 
quoted, where Mr. Salmon says : 

"M. Pasteur has confirmed our American investigations in a very 
complete manner. He shows that the disease is produced by a micro- 
coccus.'' ! 1. c. 

Let us now continue with the rejx^rt of 1885 ! Immediately fol- 
lowing the words previously quoted, Mr. Salmon continues: 

" At that time the bacterium of swine plague had not been seen by 
us." 1. c. 

Can any one ask for more conclusive evidence that Mr. Salmon's 
"micrococcus" (1880-1886) never had any connection with swine 
plague? Can any one comprehend what could have induced Mr. 
Salmon to say (of the true swine plague germ, but which he falsely 
asserts to be the cause of a "chronic pneumonia," Report, 1886), "it 
is probably identical with the micrococcus described in my report of 
1884,"* when he has said a year after that (1885) "that the bacterium 
of swine plague had not been seen by us," and again, "the bacterium 
which we have lately discovered, and which we believe to be the 
cause of swine plague"? 1. c, p. 219. That last quotation settles 
the conundrum how the swine plague germ of 1885 became the "hog 
cholera microbe" of subsequent years ! 

It must have been through faith ? Mr. Salmon only believed that 
his "investigations" (of 1885) "definitely settled certain controverted 
points in the etiology of swine plague." 1. c. 

In such an erratic personage it would be quite hard to say, at this 
moment, what he "believe(s) to be the cause of swine plague," "hog 
cholera," or his "chronic pneumonia" of 1886, which, according to 
his belief has become a very acute attack since then? 

The reader will remember that, in 1883, Mr. Salmon asserted of 
his "micrococcus," "that surely we have sufficient evidence to show 

♦ Jourual Com. Med., 1. c, p. 142. 
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tliat a reliable vaccine might easily be prepared, if we carried our (his) 
investigations a little way further." 1. c. 

Notwithstanding he gave up his micrococcus in 1885, Mr. Salmon 

, "carried his investigations a little way further'^ into this question of 

the prevention of swine plague with "the bacterium which we have 

lately discovered, and which, we believe to be the cause of swine 

plague." 

This time he took to pigeons, but he gives us equally reliable evi- 
dence " to decide a scientific question of this kind." This evidence, 
like all his former testimony, is the result of experiment. As in for- 
mer cases, Mr. Salmon is very positive ! He docs not even believe ! 
He knows it ! He says : 

"There can be doubt, therefore, from this very positive result, that 
the pigeons had acquired an immunity through the effect upon the 
tissues of the chemical products of the bacterium — of swine plague — 
in the culture liquid. 

"The conclusions to be drawn, we believe (!), are of a superlative 
importance to a correct understanding of the phenomena of contagious 
diseases, and the methods by which these diseases are to be combated. 
They probably (!) apply to all bacterial plagues of man and animals 
in which one attack confers immunity from the eflects of that particular 
virus in the future." 

According to Mr. Salmon, they should apply to the swine plague, 
for has he not told us that it is a "non-recurrent fever." Next he 
confirms his belief by conclusions, as follows : 

"1. Immunity is the result of the exposure of the bioplasm of 
the animal body to the chemical products of the growth of the 
specific microbe which constitutes the virus of contagious fevers. 

" 2. These particular chemical products are produced by the growth 
of the microbe in suitable culture liquids in the laboratory, as well as 
in the liquids and tissues of the body. 

"3. Immunity may be produced by introducing into the animal 
body such chemical products that have been produced in the labora- 
tory." p. 221. 

That was in 1885 ! Why did not Mr. Salmon carry "investiga- 
tions a little way further," which promised so much, into swine, and 
thus keep his promise of 1883, even if it was a little late in the day? 

So plausible have the results of the experiments upon which the 
above conclusions are based appeared to Hiioppe, that he has endorsed 
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Mr. Salmon and given him credit for a great piece of investigation, as 
follows : 

"On the 20th of February, 1886, Salmon and Smith gave positive 
experiments showing that protective immunity could be conferred by 
the inoculation of soluble substances. These experiments were made 
upon pigeons which became infected by the inoculation of the bacteria 
of hog cholera in the same manner as with those of the hen cholera 
and the ' Wild or Sch weineseuche.^ '^ FoiischriUe d. Medidn, Vol. 
8, p. 292. 

Hueppe seems to be absolutely unaware of the fact that the experi- 
ments he refers to were published in Mr. Salmon^s report of 1885, 
when he said that the peculiar organism, which he then called "the new 
microbe of swine plague,^' was entirely different from that of Schiitz. 
Hueppe is also unaware of the fact that that same organism sud- 
denly became the cause of Mr. Salmon's "hog cholera" in 1886, as 
he is that that same organism has no existence in the American swine 
plague. 

Hueppe also does not know that Mr. Salmon also says of that s^me 
organism : 

"Fowls have resisted all our inoculations with the hog cholera mi- 
crobes." Journal of Comp. Med., 1. c, p. 143. 

This should apply to pigeons ! 

Then again I would call Hueppe's attention to the two following 
quotations : 

1. "The germ of hog cholera produces fatal effects when inocu- 
ulated in mice, rabbits, guinea-pigs, pigeons, AND PIGS." 1. c, 140. 

2. " We soon found that there was no indication for attenuating 
the virus (to confer immunity by inoculation), because the strongest 
virus might be introduced hypodermically with impunity." 1. c, 148. 

How about those " fatal effects?" 

How about that immunity produced in pigeons with the soluble 
substance given off by these same swine plague, hog cholera peculiar- 
ities in 1885? 

Although it was in 1885 that Mr. Salmon first published the ex- 
periments to which Hueppe refers so flatteringly, the latter must have 
been utterly unaware that the same erudite gentleman had completely 
negatived them in his report of 1886, and also in still later publica- 
tions, as will be shown. 



Frank 8. BiUinga. 395 

The reader must not forget that the bacterium of 1885, which 
"definitely settled certain controverted points in the etiology of swine 
plague," suddenly became the "bacterium of hog cholera" in 1886, 
and that, although in 1885 it "caused intestinal lesions in chronic 
swine plague," in 1886-7-8 it "produced the most remarkable and ex- 
tensive ulceration of the intestines," and that "in hog cholera it is the 
intestines" which are diseased, although Mr. Salmon does tell us with 
the greatest gravity that, "the severest lesions were in the lungs" 
(1886, p. 650), and that "the lungs were adherent in places" (1. c, 
651). The above contradictions are but a fitting prelude to the ab- 
ruptness with which Mr. Salmon knocks all his glorious promises of 
conferring immunity in the head, in this report. He does it as 
follows : 

"The foregoing experiments demonstrate the important fact that 
pigs cannot be made insusceptible to hog cholera by subcutaneous in- 
jections of pure cultures of hog cholera bacteria. The experiments 
have been sufficiently varied to leave no doubt upon this point." p. 653. 

The observing reader will see that when Mr. Salmon claimed to 
have produced immunity in pigeons, in 1885, with a material hold- 
ing the septic, poisonous product (of his then swine plague germ) in 
solution, that had that organism really been the true cause of swine 
plague, as he said, Mr. Salmon had really solved the momentous 
question of the inoculative prevention of swine plague, and truly de- 
served all and more credit than Hueppe has given him for being the 
first investigator to really demonstrate that this far-reaching proced- 
ure could really be done. 

Now, where I can, I desire to do as much justice to Mr. Salmon as 
to. any one, for facts will prevail, eventually, against all and every 
authority. 

It will be remembered that Dr. Detmers obtained possession of 
this so-called "hog cholera microbe" of Mr. Salmon's from Professor 
Persh, of Philadelphia, and while he says it is not the germ of swine 
plague, does show, by experiment, that it could and did produce sep- 
ticsemia; hence, if Mr. Salmon really did make these experiments 
with his forged germ of hog cholera, and did produce immunity iu 
pigeons, as he claims, he shows that the same can be done with the 
true germ of swine plague, as that disease is also a septicaemia, though 
Mr. Salmon denies it. 
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With this, apparently, positive evidence in his hands, why did hkH 
Mr. Salmon proceed with such valuable work in 1886 and 1887, not 
to speak of the present year? 

Why does he not mention any further experiments of the same 
kind in his report of 1886, or in his later publications? 

What is he employed for but to do this thing? 

The true answer is easy to discover ! 

Because, Mr, Salmon is fully aware that no such organiam as his 
swine plague ^^new microbe'' of 1885, or his ''hog cholera microbe'' 
of 1886 y '87y and '88, exists as an etiological moment in swine plague f 

Because, had he done this, he knew it would have to be done with the 
genuine organism, and that would have been admitting the fact that his 
surine plague organism of 1885 had no existence in thai disease, and 
also thai all his work was erroneous and a mass of " unfounded stal^- 
ments." He would then have to admit that the work done in Nebraska, 
<ind by Detmers also, was correct, and that, he knew, would result in 
showing the American people how they had been imposed upon by him 
fo7* this long term of years* 

No better evidence of the truth of all my assertions could be asked 
than this ! 

I do not know what may be the conclusions of the reader, but 
I have no doubt that the "evidence furnished is all tliat could 
be required to decide a scientific question of this kind," and the 
Tcind is, that Mn Salmon has utterly contradicted himself in every 
j)articular. 

MORE EXPERIMENTAL PROOF THAT INOCULATION WILL PREVENT 

SWINE PLAGUE. 

• 

My previous experiments in the fall of 1886 were sufficient evi- 
dence, to nie, that swine plague could be prevented by inoculation. 
There was one objection to them, however. The farmer could not 
•exactly comprehend the value of experiments so exclusively scientific 
in character. The farmer always wants the eminently practical, some- 
thing he is accustomed to, in order to be convinced. Hence, it was 
necessary to inoculate a number of pigs and then subject them to the 
test of actual exposure in a very severe outbreak of disease under 
natural conditions. 

In my former experiments, the one question to be determined was, 
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oould artificial immunity be produced by inoculation, utterly regard- 
less of the after efiect upon the development of the animals? 

As was to be expected, the extra severe treatment to which the 
animals inoculated in 1886 were subjected stunted them in growth. 

Hence, in 1887, I determined to go to the other extreme, and see 
how weak an inoculation would give satisfactory results. In order 
to get the necessary animals I had to wait until they were born and 
old enough. 

On August 25, 1887, twenty pigs, three months old, were inocu- 
lated in the thin skin of the flank with, 1^™ of a weak virus. 

The animals were not disturbed thereby. In fact they showed no 
ill-effects whatever. It excited comment from my friend, Mr. Court- 
ney, superintendent of the "College Farm,'' (whom, by the way, I 
wish to thank publicly for his continued assistance and watchful 
kindness) so that I determined to sacrifice one of the pigs. The 
autopsy will be found in the appropriate place as number XXIII. 
That a mild yet significant case of swine plague resulted can easily bo 
seen. 

On September 9th, 1887, these pigs were again inoculated with 1*^™ 
of a stronger virus, into the abdominal cavity. No evil results ! Tinie 
has proven that the animals have not been stunted. 

I wish. to say just here, that I frequently mentioned to Mr. Court- 
ney " that I would not warrant one of those pigs to stand any severe 
test.'' 

That we were both destined to be agreeably disappointed, the fu- 
ture remarks will show* 

On November 27th, the remaining pigs, except four sows, were 
sent to my friend, Hon. S, \V. Burnham, who again had a very mild 
outbreak of swine plague among his hogs. The chances of infection 
were small, as his hogs had the run of extremely large cattle feeding 
yards. I will close this side of the story by saying that no evil re- 
sults occurred to the hogs at Mr. Burnham's. 

This test not being severe enough, it fortunately happened that one 
did occur which was severe enough to answer the most exacting 
skepticism. 

I will let a Mr. Wing, late of the Agricultural School, tell his side 
of the story, as the thoroughbred hogs in which it occurred were di- 
rectly under his supervisioui 
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"LiNCX)LN, Neb., Feb. 18, 1888. 

"Dr. F. 8. Billings: 

My Dear Sir — Agreeably to your request of Feb. 13, 1 give here- 
with an account of the outbreak of hog cholera upon the college farm. 

" In the fall of 1884, November or December, occurred the first out- 
break. It raged with more or less violence until about Feb. 1, 1885, 
at which time all but about ten of the hogs on the place had died. 
The hogs at first were in the hog-house and pens adjoining, but were 
removed to the cattle yards, some dying in both places. In the 
spring they were all moved back again to the hog-house. In April, 
a thoroughbred sow was bought and placed in the pens where hogs had 
died during the winter. She died May 4, 1886, and none died after 

" In December, 1887, some pigs born in August, descendants of the 
survivors of the outbreak of 1884-5, commenced to die. They were in 
the pens about the hog-house, and, with their ancestors, had been kept 
there constantly since the former outbreak. Twenty-two in all died 
on the following dates : 

" Dec. 7 one ; Dec. 8, five ; Dec. 14, one ; Dec. 15, one ; Dec. 16, one ; 
Dec. 20 one ; Dec. 21, two; Dec. 22, one; Dec. 23, one ; Dec. 25, one ; 
Dec. 27 one ; Dec. 28, two ; in Dec. on unknown dates, two ; Jan. 21, 
one • Jan. 26, one. Eighteen survive, 10 of which have been con- 
stantly in the infected pens. On Dec. 8, there were put in one of the 
pens where the disease was raging most violently, four inoculated 
piffs (the sows) and three uninoculated pigs [controle animals] that had 
had no previous communication with the sick ones. A few days later 
six more inoculated pigs were added (these last had been taken to- Mr. 
Burnham's). Of these, two inoculated pigs died on unknown dates 
subsequent to January 26, the three uninoculated ones died on un- 
known dates previous to January 21. 

" I am, very truly, 

" H. H. Wing." 

I can complete some of the facts that have been left uncertain by this 
Mr. Wing. It is very singular that he should know the dates upon 
which most of his hogs died, and not of mine which were in the same 
pen. This is a fair sample of the assistance I have had in my 
work. Two of the controle pigs put in December 8, died on the 18th 
and 23d of December, resi>ectively. The third died later. I made 
sufficient necroscopical observations on the first two, though frozen 
stiff*, to assure myself of the nature of their complaint. 

Now what does this outbreak show ? 

1st. That Mr. Salmon's " experience,^^ that the disease is extinct 
in winter, is mistaken, for here we had winter in optima forma. 
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On the question of the effects of cold, Prof. James Law makes the 
following interesting communication : 

" A healthy pig was placed in a pen from which a sick one had been 
removed thirteen days previous. The pen had been swept out, but 
subjected to no disinfection other than the free circulation of air, and 
as the pig was placed in the pen pn December! 9, all moist objects had 
been frozen during the time the apartment had stood empty. The 
pig died on the fifteen th day, and the post-mortein lesions showed the 
operation of the poi^•on. This case was an example of the rapidity of the 
fatal action of the poison, the lungs and brain being decidedly affected. 
It sufficiently demonstrates the preservation of the poison in covered 
buildings at a temperature below the freezing point." U. S. Ag. 
Report, 1 883, p. 408. 

2d. That two inoculated pigs succumbed, is but the exception 
which proves the rule, for it will be seen by comparing the date, " sub- 
sequent to January 26th,'' given by Wing, with those upon which the 
two healthy controle pigs died, December 18th and 23d, that the inoc- 
ulation did have some effect in enabling them to resist infection. The 
extremely weak character of the virus used to inoculate these animals 
must also be borne in mind. The other inoculated animals are still 
alive and thrifty. 

Now here we have a test of the inoculative treatment of six pigs inocu^ 
lated in 1886, and subjected to the severest possible artificial tests y with 
no loss. Nineteen pigs inoculated in 1887, ten of which suffered ex-- 
posure in the most malignant outbreak of swine plague I have seen, with 
but a loss of two. The history and autopsy of the '^ college farm " hog 
which died December 12th, 1887, will convey some idea of the 
character of this outbreak. 

Can more conclusive proof be desired that inoculation will prevent 
swine plague? 

Though I do not intend to refer to the literature of this subject at 
this time, it would be unjust and discourteous not to briefly notice the 
remarks of two well-known, early experimenters upon the subject of 
inoculation. 

Dr. Klein says : 

" Quite recently I have ascertained that pigs inoculated with arti- 
ficial cultures of these rods (started from the pig, mouse, or rabbit 
dead of the plague), or with the diseased organs of a mouse or rab- 
bit, suffer from a mild form of the disease, which after one or two 
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weeks passes off completely. I have had pigs that had been twice inoo* 
ulated, the first time with artificial cultures, the second time with dis- 
eased organs of a mouse or rabbit, and each time the pigs suffered from 
a mild form of the disease. They were then inoculated a third time 
with the juice of the diseased (fresh) lung of a pig dead of the plague; 
but, after a few days, to a week, they completely recovered. If healthy 
pigs (that have not previously been inoculated) are inoculated with 
material from the diseased (fresh) lung of a dead pig, they usually 
die from the plague in a virulent form. But in the above case they 
were protected by previous inoculations, not altogether against a new 
attack, but against a fatal attack." Micro-organisms and Disease, p» 
98, 1885. 

Prof. James Law, who was the first to experimentally demonstrate 
that swine plague could be prevented by inoculation, says : 

" These experiments point to the most important conclusion that 
the poison of swine plague, when passed through the system of sheep 
or rats, becomes lessened in virulence, and usually conveys the disease 
back to the pig in a non-fatal form. Should this be sustained by 
further experiment, and should this, like some other bacteridian dis- 
eases, so affect the system that a second attack is rendered much milder 
or entirely prevented, it will open the way for a system of vicarious 
inoculation that will save our swine breeders from the excessive losses 
that now threaten the existence of this industry." U. S. Ag. Report, 
1879, p. 426. 

" AVhile, therefore, it cannot be confidently nfiirmed that we can, at 
will, induce a mild form of this affection wiiich shall protect the por- 
cine system against a severe one, we have, in our experiments, a suffi- 
cient warrant and inducement to carry this experimental investigation 
to a certain and reliable conclusion. It remains for the experimental 
pathologist to determine the exact conditions under which such im- 
munity can be acquired, and how long protection to the system is 
vouchsafed." Ibid., 427-8. 

I think I can justly claim that these early observations of Professor 
Law and Dr. Klein have received their fullest confirmation through 
the experiments conducted at this station. 

As soon as the means will allow, this work will again be taken up 
with renewed vigor ; but, as has been shown, no general use of this 
measure can*be resorted to until it has been shown that immunitv can 
be produced by inoculating with the pure chemical products of the 
bacteria. This done, the future and permanent success of preventive 
inoculation for swine plague, or other such disease, must pass into the 
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hands of the chemist. Until then the farmers of the West must rely 
upon the restrictive and hygienic measures so fully detailed in previous 
pages, and I can assure them that diligence and carefulness, with rigid 
isolation of the well from diseased animals, and the avoidance of 
places where sick hogs are or have been, will almost as completely 
check the ravages of swine plague as any inoculative treatment, though 
at the cost of more care and labor to the farmer. 

My task is done for the present. It has been my earnest endeavor 
to place this whole question in all its completeness before the Ameri- 
can public and the scientific world. It is time that the exact facts 
be known. If I have one desire, beyond any other, it is that the 
world finally, though too tardily, give due credit to Dr. H. J. Det- 
mers for the first real discovery of the micro-etiological organism of 
swine plague. I have endeavored to do Dr. Klein justice also, and. 
although he undoubtedly saw the organism before Dr. Detniers, T 
think my confreres will agree with me that his likening it to "Bacillus- 
subtilis^' is such an erroneous conception that the full credit of orig- 
inal discovery belongs to Dr. Detmers. With regard to Mr. Salmon's- 
work, the facts are now honestly before the world for the first time^ 
I challenge the most rigid comparison of the whole, as here presented,, 
with the original. Of it I say, as of my own, " truth is the mightiest 
and will live forever,'^ let us both stand upon our own m«rits, and: 
justice will eventually be given to those who serve their country and 
the world faithfully. Demanding criticism in the same manner I 
have meted it out to others, I remain one whose only ambition is to» 
live and die in honest service of the live-stock interests of my country 
and the public health of the world. 

THE AUTHOR. 

Lincoln, Neb,, June 30, 1888, 
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ILLUSTRATIONS. 



It is not only a duty but a pleasure for me to publicly express the 
great obligations I am under to the i^tate Journal Publishing Com- 
pany for their unusual interest and friendly assistance in publishing 
this work, but equally to Mr. Grupe, the accomplished wood engraver 
of this company, for his perseverance in executing the cuts herein used, 
and his obliging attention in endeavoring to carry out the details in 
a work which he had never before undertaken. The cuts of the 
lesions of swine plague which have been selected for illustrations have 
not been made from fresh material, but from specimens preserved in 
alcohol and selected for the purpose during the progress of the work. 

Frontispiece. 

This represents a view of a portion of thfe work room of the 
laboratory. 

Plate I. 

represents the various forms of micro-organismal life which have 
been represented to be the cause of swine plague by Mr. Salmon dur- 
ing the period, 1878 to date, in which he has been engaged in investi- 
gating swine plague in this country. It will be observed that no two 
of these organisms are alike. The reader will remember that Mr. 
Salmon claims, or has endeavored to claim, that his micrococcus 
of 1884 — Fig. 2 — is identical with the germ of swine plague of Det- 
mers and myself, though he does not mention Dr. Detmers' name in 
that connection. In Fig. 5, Mr. Salmon illustrates this germ of 
swine plague, and I beg of the reader to compare it with Fig. 2, and 
see if he can find any resemblance between the two objects. The 
reader can thf n compare Mr. Salmon's Fig. 5 with Figs. 2, 3, and 4, 
Plate III., and he will see the resemblance between the four illustra- 
tions. In Fig. 3, Plate I., we have Mr. Salmon's illustration of his 
forged germ of swine plague as he illustrated it in his report of 1885, 
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while in Fig. 4 we have an illustration of the same object when it 
became the germ of hog cholera in the report of 1 886. The increas- 
ing coloring of the pole-ends, and its approaching resemblance to his 
Fig. 5, is easily to l)e seen, while its departure from the original illus- 
tration, when the "new swine plague microbe'' — 1885 — is also equally 
perceptible. Mr. Salmon has failed to illustrate his third germ of 
swine plague — Dr. Kose's germ from Nebraska. 

Plate II. 

Here we have in Figs. 1 and 2 Dr. Klein's illustrations of bacillus 
subtilis, and in Figs. 3 and 4 his " bacillus of swine plague." That 
the latter have no resemblance to the former is beyond all question, 
but that he illustrates the germ of swine plague is to be easily seen 
by glancing at Fig. 5, which represents the morphological appearances 
of a hanging drop culture of the bacterium of swine plague. 

Plate III. 

In Fig. 1 we have the original illustration of Dr. Detmers to 
which he so touchingly alludes in his letter when describing the many 
difficulties under which he worked in the earlier days of his in- 
vestigations. In Fig. 2, however, we have an exact copy from one 
of Dr. Detmers' photographs. Any one can see that it has relation 
to the same organism and is the same microbe pictured in my own 
illustrations. Figs. 3 and 4. Fig. 5 represents the bacterium of rab- 
bit septicaemia according to Baumgarten ; and Fig. 6, the bacillus of 
Rothlauf according to Schutz. 

The remainder of the illustrations need no particular mention, as 
the necessary remarks will be found in the text, or attached to the 
plates. 
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